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[ABSTRACT] ' 
[OBJECTJ 

TO provide conqpounds with excellent interferon inductivity 
[SOUJTION MEANS] 

A 1- (substituted atyl)alJcyl-lH-iinidazor4,5-c]quinoline-4- 
amine derivative represented by general formula (1) : 




(I) 



wherein R» is a group COR', SO^V, ijr"r", etc., r' and R* are 
hydrogen atoms or alkyl groups; R* is a hydrogen atom, alkyl 
group, etc.; R» is a hydrogen atom or alkyl group; R* is a 
hydrogen atom, alkyl group, etc.;. R' is a hydroxyl group, alkyl 
group or alkoxy group; R*' and R* are hydrogen atoms or alkyl 
groups; R" is a hydrogen atom, alkyl group, etc.; r" is a 
hydrogen atom, alJqrl group, alkanesulfonyl group, etc.; m is 0-1, 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented by CH=CH; y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines, 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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REST AVWLAB^t COPV 



CLAIMS 

1. A 1- (substituted aryl)al]cyl-lH-indda20pyridiiie-4 --amine 
derivative r^resented by the following general forxmila (I): 




wherein is a group represented by COr\ SG^NrV, CONR*r\ NR"r" 
or C(r")=NOH, or a hydroxyl group or cyano group; R^ and R* are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched al]^l group of 1-10 carbon atoms which may be 
substituted with one or more hydro3<yl groups, lower alkoaQr 
groups, cyclic all^l groups or halogen atoms; R represents a 
hydrogen atom or lower alkyl group; R* represents a hydrogen atom, 
lower alkyl group, lower alkoxy group or halogen atom; r' 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; r' and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl "^roup, lower alkanesulfonyl groiap, 
lower alkanoyl group, substituted or unstibstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CHsCH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a novel 1- (substituted 
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aryl}alJqrl-lH-liniclazopyridiae-4-ainine derivative or 
Pharmacologically acceptable salt thereof, ^ch induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 
Prior ftrf. 

Confounds with a lH-iinida2Qpyridine-4 -amine skeleton have 
been disclosed, . such as the conpounds with anti-viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488, including l-isobutyl-lH-imida2:of4, 5-c]quinoline-4-ainine 
(common name: indqolmod) and 1- (2 -phenyls thyl)-lH-imidazo [4,5- 
c]quinoline-4-amine, but absolutely no lH-iiiiidazopyridine-4- 
amine derivatives have hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groins on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention . 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4{3H)-pyri*idinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, >1. 23, p. 237 (1980)] and 2,7- 
bis [2- (diethylamino) ethoxy] -9H-f luoren-9-one (common name : 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
confounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
Mesnn for Solv^nfr hh» p^»^ip,nn 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have coirpleted the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-iiaidazopyridine-4-amine derivatives having 
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•substituents with functional groups such as sulfa^K^l, carbaznoyl 
a»ino, amido. sulfonamide, cyano, carboxyl, ureido, thiourelT^^ 

^o,ylMnc««thyl or l^oxyl groups on the aron^tic ring of 
the priBary arylalkyl group, and pharinacologically acceptable 

salts thereof, have excellent interferon inductivity. 

In other words, the present invention relates to 1- 
(substituted a^l)alkyl-iH-i«idazppyridine-4-amine derivatives 

represented by the following general formula (I) • 

r 



n* bi II 




wherein R is a group represented by C0R\ SO^V, CQNR'r', nr"r" 
or C(R )=NOH, or a hydroxyl group or cyano" group; and r' are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R^ represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; r' represents a 
hydrogen atom or lower alkyl group; r' represents a hydrogen atom 
lower alkyl group, lower 'alkoxy group or halogen atom; r' 
represents a hydroxyl group, low^f alkyl group or lower alkoxy 
group; R and R are the same or different and represent hydrogen 
atoms or lower alkyl groups; R» represents a hydrogen atom, 
lower alkyl group or benzyl group, R- represents a hydrogen atom, 
lower alkyl group, benzyl group, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl ' 
group, substituted or unsubstituted thiocarbemioyl group or 
substituted or unsubstituted benzenesulfonyl group; R» 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chaxn represented by CH=:CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
and pharmacologically acceptable salts thereof. 



• (Preferred Hade o£ the Inventioal 

leobutyl, eec-tatyl. tett-butyl, etc., « ,xe,,*i„ „£ iw'or 

as exaxnples of lowe-p -r r « wecyx, ecc, 

th.ee U^kvl ^„ !v '"A'tltuted m 

theee all^l groups there My b, mentioned methoxy, ethoxy n- 

etc.. „ e«ple. o£ ^Uc .1^1 ,ro.p, Z^uTy h, 
eubstltuted on these al^ (/roups there .nay be mentioned 
cyclopryl, oyclobutyl, cydppentyl, oy=lphe:cyl, cycloheptyX. 

T:: z r^^" "^"^ ""■^ »» substituted 

br 

bromine «,d iodine. As examples of lower eltaay group, 
represented by R' and R- there may be mentlon«l methoxy. ethpxy, 
n-propoxy, isopropo:^, n-butoxy, isobutoxy, seo-but«cy. tert- 

utoxy, etc., and as examples of halogen atoms represented by R* 
there ..y be «ntloned fluorine, chlorine, bromine and iodinl 

^nti°^. T*"""^' represented hy R- there may L 

-ntioned methanesulfonyl. propa,eeulfo„yl. but^-esulfonyl. etc 
and as lower alkanoyi r.pres«.ted b. R" there may b; 

s^stituents on the substituted or unsubstltuted carbamoyl group, 
~bstituted or unsubstltuted thiocarbamoyl group or subsTit«ed 
or unsubstituted benzene.ulfonyl group represented by R" therr 
«.y be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms, etc. si^ws, 

The coeponnd. represented by general formula (I) above 

ii::tz::^s 'z'Tr ^ p-^-acoiogidiy 

ProdLd salTdep":r: r"e"^ed""° " """'"^'^ ^ 

AS examples of pharmacologically acceptable salts of the 
c^unds represented by general formula ,l, above according to 
tb. invention there may be mentioned acid addition salts, a! 
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well as mineral acid .salts of hydrochloric acid, hydrobromic 
acid, hydroiodic acid, nitric acid, sulfuric acid, phosphoric 
acid, etc, and organic acid salts of acetic acid, inaleic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, 
methanesulfonic acid, p-toluenesulfonic acid, aandelic acid, 10- 
camphor sulfonic acid, tartaric acid, etc. 

Optical isomers may be present for compounds with asymmetric 
carbons among the confounds represented by general formula (1) 
above according to the invention, and these optically active 
species and their mixtures are also enconpassed by the present 
invention. 

Also, the confounds represented by general formula (I) above 
according to the invention and their pharmacologically 
acceptable salts may exist in any desired crystalline form 
depending on the production conditions or they may exist as any 
desired hydrates, and these crystalline forais and l^drates, as 
well as mixtures thereof, are also encompassed by the present 
invention. 

As preferred modes of the 1- (substituted aryl) alkyl-lH- 
imidazopyridine-4-amine derivatives of the invention there may 
be mentioned the compounds mentioned in the examples provided 
below, as well as the following compounds and their 
pharmacologically acceptable salts, with the understanding that 
the invention is not limited to these. 

(1 ) 1- [2- [4- {l-aminoethyl)phenyl J ethyl ] -IH-imidazo [4,5- 
c ] quinoline-4-amine 

(2 ) 1- (2- [4- (1-aminoethyl) phenyl J ethyl] -2-methyl-lH-imidazo [4, 5- 
c] quinoline-4-amine 

(3) 1- [2-14- (l-aminoethyl)phenyl] ethyl] -2-ethyl-lH-imida2o[4, 5- 
c ] quinoline-4-amine 

(4) l-[2-[4- (l-aminoethyl)phenyl] ethyl] -2-n-prppyl-lH- 
imidazo[4, 5-c]quinoline-4-amine 

(5) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-n-butyl-lH- 
imidazo [ 4 , 5 -c ] q:uinoline-4 -amine 

(6) l-[2-[4-( 1 -aminoe thyl ) phenyl ] ethyl ] -2 -cyclopropylmethyl-lH- 
imida2o[4, 5-c]quinoline-4-amine 

(7) 1- [2- [4- ( 1-aminoethyl) phenyl] ethyl] -2 -ethoxymethyl-lH- 



imidazo [4, 5-c]quinoline-4-ainine 

(8) l-C2-I4-(l-aminoethyl)phenyl]etliyll-6,7,8,9-tetralvdro-lH- 
xmidazo t4, 5-c]quinoline-4-amlne 

(9) l-t2-t4-(l-aadaoethyl)phenylJetlvll-6,7,8,9-tetrahydr,i-2- 
methyl-lH-inddazo [4, 5-c] quinoline-4-ainiiie 

(10) l-t2-I4-(l-aininoethyl)pheayl]ethyl]-2-etlyl-6,7,8,9- 
tetrahydro-lH-lmida2o[4, 5-c]quinoline-4-aniine 

(11) l-I2-[4-(l.aniinoethyl)phenylJethylJ-6,7,8,9-tetralvdro-2-a- 
propyl-lH-imidazo 14 , 5-c] <iuinoline-4 -amine 

(12) 1- [2- [4- {l-amiaoethyl)phenyl] ethyl] -2-n-bUtyl-6,7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c J quinoline-4-ainine 

(13) l-f2-[4-(l-aminoethyl}phenylJethylJ-2-cycloproRylmet±yl- 
6,7,8. 9-tetrahydro-lH-i«iclazo 1 4. 5-c] quinoline-4-ainine 

(14) 1- [2- [4- (l-aminoethyDphenyl] ethyl] -2-etho:?yinethyl-6, 7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-aiiiine 

(15) 1- [2- [4- (l-aminoethyl)phenyl ] ethyl ] -1 , 6 , 7 , 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-aitiine 

(16) 1- 12-14- (l-aminoethyDphenyll ethyl] -1, 6, 7, 8-tetrahydro-2- 
methylcyclppeata [b] imidazo [4 , 5-dlpyridine-4-amine 

(17) 1- [2- t4-(l-aminoethyl)pheiiyll ethyl] -2-ethyl-l, 6,7,8- 
te trahydrocyclopenta [b] imidazo [4 , 5-dJpyridine-4-amine 

(18) l"r2-I4-(l-amiaoetlvl)pheivlJethyll-l,6,7,8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo 14 , 5-dJpyridine-4-amine 

(19) l-f2-[4-(l-aminoethyl)phenyl]ethyli-2-n-butyI-l,6,7,8- • 
tetrahydrocyclopentatbJimidazo[4,5-dJpyridine-4-amine 

(20) l-t2-[4-(l-«ninoethyl)phenyllethyl]-2-cyclopropylmethyl- 
1,6,7, 8-tetrahydrocyclopenta [b] imidazo [4 , 5-dlpyridine-4-amine 

(21) 1- 12- [4- (l-aminoetlvDphenyl] ethyl] -2-ethoxymethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(22) l-[2-[4- (1-aminoethyl ) phenyl J ethyl ] -1 , 6 , 7 , 8 , 9 , 10- 
hexahydrocydohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(23) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -1 , 6,7, 8, 9,10-he3cahydro- 
2-methy^cyclohepta [b] imidazo (4 , 5-d]pyridine-4-amine 

(24 ) 1- [2 - 14- (1-aminoethyl )phenyl ] ethyl ] -2 -ethyl-1 , 6 , 7 , 8 , 9 , 10- 
hexahydrocyclohepta lb] imida2o[4 , 5-d]Ryridine-4-amine 
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<25) l-f2-f4-(l-aminoethyl)pheiiyl]ethyl]-l,S.7,8.9,10-hejeahydro- 
2-n-propylcyclohepta[b]iiaida2o[4,5-d]pyridine-4-aiidne 

(26) l-I2-I4-(l-aininoethyl)phenyl]etliyl]-2.n-butyl-l,6,7,8.9,10- 
hexahydrocyclohepta [b] Imidazo [4 , 5-d] pyridine-4 -amine 

(27) l-[2-t4-(l-aminoethyl)phenyl]ethyl]-2-cyclopropylinethyl- 
1.6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 ,5-d]pyridine-4- 
amine 

(28) 1- (2- [4- (l-aminoethyDphenyl] ethyl] -2-ethoxyinethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [ 4 , 5-d] pyridine-4- 
amine 

(29) N- II- 14- 12- (4-amino-lH-inidazo [4, 5-cl «iuinoline-l- 
yDethylJphenyl] ethyl] acetanide 

(30) N- II- 14- 12- (4-amino-2-m6thyl-lH-iaidazoI4, 5-cJquinoline-l- 
yl) ethyl] phenyl] ethyl] acetamide 

(31) N- U- 14- 12- (4-amiao-2-ethyl-lH-imidazo 14, 5-c] quinoline-1- 
yl ) ethyl ] phenyl ] ethyl] acetanide 

(32 ) N- [1- [4- [2- (4-amiao-2-n-propyl-lH-imidazo 14, S-c] quinoline- 
1-yl) ethyl] phenyl] ethyl] acetamide 

(33 ) N- [1- [4 - [2 - (4-amino-2-n-butyl-lH-imidazo [4, S-c]quinoline-l- 
yl ) ethyl ] phenyl ] ethyl ] acetamide 

(34) N-[l-t4-[2-(4-amino-2^-cyclopropylmethyl-lH-imidazoI4,5- 
c]quinoline-l-yl)ethyl]phenylJethyl] acetamide 

(35) N-[l-(4-t2-(4-aniino--2-ethoxymethyl-lH-iinidazo[4,5- 
c]quinoline-l-yl) ethyl ]phenyl] ethyl] acetamide 

(36) N-Il-(4-(2-{4-amino-6.7,8,9-tetrahydro-lH-imidazo[4,5- 
c] quinoline-l-yl) ethyl]phenyl] ethyl] acetamide 

(37 ) N- U- [4- [2- (4-amino-6, 7,8, 9-tetrahydro-2-methyl-lH- 
imidazoI4,5-c]quinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(38) N-[l-[4-[2-(4-amino-2-ethyl-6,7,8,9-tetrahydro-lH- 
imidazoI4,5-c]quinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(39) N- II- 14- 12- (4-amino-6, 7, 8, 9-tetrahydro-2-n-propyl-lH- 
imidazoI4.5-c]quinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(40 ) N- U- 14- 12- (4-amino-2-n-butyl-6 ,7,8, 9-tetrahydro-lH- 
imidazoI4,5-c]quinoline-l-yl)ethyl]phenyl] ethyl] acetamide 

(41) N- II- 14- 12- (4-amino-2-cyclopropylmethyl-6, 7 . 8, 9-tetrahydro- 
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IH-laldazo t4, 5-c jQuinoline-l-yi, ethyl J phenyl] ethyl] acetamide 

(42) N- CI- 14- r2- (4-a=dno-2.ethc«y»ethyl-6, 7, 8, S-tetral^-iH- 
imidazo [4, 5-c] qulnoliae-1-yl) ethyl]phenyll ethyl] acetamide 

(43) »-Il-[4-[2-(4-anino-l,6,7,8-tetrahydrocycl9panta[bJ 
imidazo[4.5-d]pyridin-l-yl)ethyl]phenyl]ethylJ acetamide 

(44) N-[l-r4-[2-(4-amino-l,6,7,8-tetrahydro-2- 
methylcyclQpenta [b] imidazo 1 4, 5-d]Eyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(45) N- II- [4- [2- {4-amino-2-ethyl-i, 6,7,8- 
tetrahydrocyclopentatb] imidazo [4, 5-d]pyridin-l-yl) 
ethyljphenyl] ethyl] acetamide 

(46) N- ri- [4- [2- (4-amino-l, 6, 7, 8-tetrahydro-2-n- 
propylcyclQpenta [b] imidazo [4 , 5-d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(47) N- [1- [4- 12- (4-anino-2-n-butyl-l, 6,7, 8- 
tetrahydrocyclppenta [bl imidazo [4 . 5-d] pyridin-l-yl) 
etlQTlJpheivlletiyll acetamide 

(48) N-[l-[4-[2-(4-amino-2-cyclQprpRylinethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-dJpyridin-l-yl) 
ethyl] phenyl] ethyl J acetamide 

(49) N-[l-[4-[2-{4-ainino-2-etho3cymethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , Srd] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide ' 

(50) N-[l.[4-[2-(4-amino-l,6,7,8,9,10-hexahydrocyclohepta 
rb]imidazoI4,5-dlpyridin-l-yl)ethyl]phenyl]ethyl] acetamide 

(51) N-[l-[4-r2-(4-amino-l,6,7,8.9,10-hexahydro-2- 
me thylcyclohepta [b] imidazo [4 , 5-d] pyridin-l-yl ) 
ethyl] phenyl ]etivl] acetamide 

(52) N-[l-[4-[2-(4-amino-2-ethyl-l,6,7,8,9,10- - 
hexahydrocyclohepta [b] imidazo 14 , 5-d]pyridin-l-yl ) 
ethyl ]phenyl ] ethyl ] acetamide 

(53) N-Il-t4-t2-(4-amino-l,6,7,8,9,10-hexahydro-2-n- 
propylcyclohepta (bj imidazo [4 , 5-d] pyridin-l-yl ) 
ethyl]phenyl]ethylj acetamide 

(54) N-[l-[4-I2-(4-amino-2-n-butyl-l,6,7,8,9.10- 
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•hexahydrocycloh^ta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(55) N- [1-14-12- (4-aniino-2-cyclopropylinethyl -1,6, 7, 8, 9,10- 
hexahydrocydohepta [blimidazo f 4 , 5-dlpyridin-l- 

yl) ethyljphenyl] ethyl] acetamide 

(56) N-[l-t4-I2-(4-ainino-2-ethoxymethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [ 4 , 5-d] pyridin-l-yl ) 
ethyll phenyl] ethyl] acetamide 

(57) 1- [2- [4- (aminometl^l) phenyl] ethyl] -IH-imidazo [4, 5- 
c] qulnoline-4-amine 

(58) l-(2-[4- (aminometlQrl ) phenyl ] etlyll -2 -methyl-lH-imidazo [4,5 
c] quinoline-4-Bmine 

(59) 1- (2- [4- (aminometl(yl)pheiQrl] ethyl] -2-ethyl-lH-imidazo [4,5- 
c] guinoline-4-amine 

(60) l-[2-[4--(aiidnomethyl)phenyl]ethyl]-2--n-propyl-lH- 
imidazo I4/5-c] quinoline-4-axnine 

(61) 1- [2- [4- (aminometlvl) phenyl 1 ethyl] -2-n-butyl-lH- 
imidazo [4 , 5-cl quinoline-4 -amine 

( 62 ) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-cycl<^ropylmethyl-lH- 
imidazo [4 , 5-c] guinoline-4-ainine 

( 63 ) 1- [2- [4- (aminomethyljphenyl] ethyl] -2-ethoxytnethyl-lH- 
iInida2o [4 , 5-c] qiiinoline-4-ainine 

(64) 1- [2- [4- (aminomethyDphenyl] ethyl] -6, 7, 8, 9-tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

(65) l-[2-[4-{ aminomethyl ) phenyl ] ethyl ] - 6 , 7 , 8 , 9 - tetrahydiro-2 - 
methyl-lH-imida2o[4, 5-c] guinoline-4-amine 

(66) l-t2-t4-(aminomethyl)phenyl]€thyl]-2-ethyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4 -amine 

( 67 ) 1- [2- [4- (aminomethyl) phenyl] ethyl] - 6 ,7,8, 9-tetrahydro-2-n- 
propyl-lH-imidazo [4, 5-c] quinoline-4 -amine 

(68) 1- [2- [4- (aminomethyl)phenyl] ethyl] -2-n-butyl-6, 7 ,8,9- 
tetrahydro-lH-imidazo [4, 5-c]quinoline-4-amine 

(69) 1- [2- 14- (aminomethyl ) phenyl ] etliyl] -2-cyclopropylmethyl- 
6,7,8, 9-tetra]iydro-lH-imidazo [4, 5-c] quinoline-4 -amine 

(70) 1- (2- [4- (aminomethyl) phenyl] ethyl] -2-ethoxyraethyl-6, 7, 8, 9- 
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tetrahydro-lH-lmidazo [4 , 5-cl <iuinollne-4-ainine 

(71) l-r2-[4-(aininoniethyl)phenylJethyll-l,6,7,8- 
tetrahydrocyclopeata fbj Imidazo [4 , 5-dlpyridine-4-fflaiae 

(72) 1- [2- [4- (aminomethyDphenyllethyl J -1, 6, 7, 8-tetralvdro-2- 
methylcyclqpenta [bj Imidazo [4 , 5-d]pyridine-4-ainine 

(73) l-f2-f4-(aininoiBethyl)phenyijethyij-2-ethyl-l, 6,7,8- 
tetrahydrocyclppenta fb] Imidazo [4 , 5-d]pyridine-4-ainine ' 

(74) l-t2-t4-(aiainomethyl)phenylJet±yl]-l,6,7,8-tetrahydro-2-n- 
prQDylcyclopentaibJiinida2ot4,5-d]pyridine-4-amine 

(75) 1- [2- [4- (amlnonwthyl) phenyl] ethyl] -2-n-butyl-l .6,7,8- 

tetralvdrocycl9peataIbliaidazot4,5-d]pyridine-4-ainine 

(76) 1- [2- [4- (aaiaometlQrDpheivl] ethyl] -2-cyclopropylinethyl- 
1, 6, 7, 8-tetrahydrotvclopeata [b] iaddazo [4, 5-d]pyridine-4-amlne 

(77) l-I2-[4-(aininoiiietliyl)pheiiylJethyl]-2-ethoxymethyl-l,6,7,.8- 
tetrahydrocyclppenta[bIiinidazo[4,5-d]pyridine-4-aiiiine 

(78) l-t2-t4-(aiiiinomethyl)pheivljethyl]-l,6,7,8,9,10- 
h^xahydrocyclohepta [b] Imldazo [4 . S-d]Ryridine-4-amine 

(79) 1- [2- [4- (aminomethyDphenyl] ethyl] -1, 6, 7, 8, 9, 10-hexahydro- 
2-methylcyclohepta[bJiiiiidazo[4,5-dlpyridlne-4-ainine 

(80) l-l2-t4-(aininomethyl)phenyl]etlQrll-2-ethyl-l,6,7,8.9,ld- 
hexahydrocyclohepta- [b] imldazo [4, S-d]pyridine-4-amine 

(81) l-r2-I4.(aminoinethyl)phenylJethyl]-l,6,7,8,9,10-hexahydro- 
2-n-propylcyclohepta [b] imidazo t4,'5-d]pyridine-4-aii«iae 

(82) l-t2-[4-(aiidnomethyl)phenyl]ethyl]-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta tb] imidazo 14 , 5-d] pyridine-4-amine 

(83) 1- [2- [4- (aminomethyDphenyl] ethyl] -2-cyclopropylmethyl- 
1.6,7,8, 9, 10-hexahydrocyclohepta [b] imidazo [4, 5-d]pyridine-4- 
amine 

(84) 1- [2- [4- (aminomethyl)phenyl] ethyl ] -2-ethoxymethyl- 

1.6,7,8, 9. 10-hexahydrocyclohepta[b] imidazo [4, 5-dlpyridine-4- 
amine 

(85) 1- [2- (4-aminophenyl) ethyl] -iH-imidazo [4, 5-c] quinoline-4- 
amine 

(86) l-t2-(4-aniinophenyl)ethyl]-2-methyl-lH-imidazot4,5- 
c] quinoline-4-amine 
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(87) 1- [2- (4-a2ninoplienyl) ethyl] -2-etlc^l-lH-imida2o [4 , 5- 
c] guinoline-4-amine 

(88) 1- [2- (4-aminaphenyl)ethyl] •2-n-propyl-lH-iiiiidazo [4,5- 
c] quinoline-4*amiQe 

(89) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-lH-iinidazo [4 , 5- 
c] qulnollne-4-aiQine 

(90) 1- [2- (4-aininpphenyl) ethyl] -2-cyclopropylmethyl-lH- 
imidazo [4, 5-c] qalnoline-4*ainine 

« 

(91) 1- (2- (4-aininophenyl) ethyl] -2-ethoxymethyl-lH-iinidazo [4 , 5- 
c ] gainoline-4 -amine 

(92) 1- [2- (4-aminophenyl) ethyl] -6, 7, 8, 9-tetrahydro-lH- 
imidazo [ 4 , 5 -c ] guinoline-4 -amine 

(93 ) 1- [2- (4-aminophenyl) ethyl] -6, 7, 8, 9-tetrahydro-2-methyl-lH- 
iInidazo [4r 5-c] quinoline-4 -amine 

(94) 1- [2- (4-aminophenyl) ethyl] -2 -ethyl -6, 7*, 8 , 9-tetrahydro-lH- 
imidazo [4, 5-c] quinoline-4-amine 

(95) 1 - [ 2 - ( 4 -aminophenyl ) ethyl ] - 6 , 7 , 8 , 9 - te trahydro-2 -n-propyl- 
iH^imidazo [4, 5-c] quinoline-4 -amine 

(96) 1^ [2 - (4-aminophenyl) ethyl] -2 -n-butyl-6, 7, 8, 9- tetrahydro-lH' 
imidazo [4 , 5-c] quinoline-4-amine 

( 97 ) 1- [ 2 - ( 4-amiriophenyl ) ethyl ] -2 -cyclopropylmethyl-6 ,7,8,9- 
t e trahydro-lH-imidazo [ 4 , 5 -c ] quinoline -4 -amine 

(98) 1- [2- (4 -aminophenyl). ethyl] -i-ethoxymethyl-6, 7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c ] quinoline-4 -amine 

(99) 1- [2- (4-aminophenyl) ethyl] -1,6, 7,8- 
tetrahydrocyclopenta[b] imidazo [4 , 5-d]pyridine-4-amine 

(100) 1- [2- (4-aminophenyl) ethyl] -1,6,7, 8-tetrahydro-2- 
methylcydopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(101) l-[2-(4-aminophenyl)ethyl]-2-ethyl-l, 6,7,8- 
tetraiqrdrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(102 ) 1- [2- (4-aminophenyl) ethyl] -1,6,7, 8 -te trahydro-2 -n- 
propylcyclopentalb] imidazo [4 , 5-d]pyridine-4-amine 

( 103 ) 1- [2- (4-aminophenyl) ethyl] -2-n-butyi-l, 6, 7 , 8- 
tetrahydrocyclppenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(104) l-[2- (4-aminophenyl) etl^l] -2-cyclopropylmethyl-l, 6,7, 8- 
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ttetrahydrocyclopentalbjlmidazo [4, 5-d]pyridine-4-amine 

(105) 1- 12- (4-aininpphenyl) ethyll -2-ethoxyinethyl-l. 6,7,8- 
tetrahydrocyclcventarbIljnida2o[4,5-dlpyridlne-4-am^ 

(106) 1- [2- (4-aminophenyl ) ethyl J -1 , 6 , 7 , 8 , 9 , 10- 

hexahydrocyclohepta lb] imidazo [4 , 5-dIpyricline-4-amine 

(107) l-[2-(4-aininophenyl)ethylJ-l,6,7,8,9,10-hexahydro-2- 
netlylcyclohepta [bj laiidazo [4 , 5-d] pyridine- 4 -andne 

(108) 1- [2- (4-aiidn9phenyl) ethyl] -2-ethyl-l , 6, 7 , 8 , 9, 10- 
hexahydrocycloheptaIbIiinidazot4,5-dJpyridine-4-amine 

(109) 1- [2- (4-aininpphenyl) ethyl] -1,6.7 , 8 , 9, 10-hexahydro-2-n- 
prQpylcyclohepta [bl imldazo [4 . 5 -d] pyridine-4-ainine 

(110) 1- 12- (4-aailnophenyl) ethyll -2-n-butyl-l, 6,7,8,9, 10- 
hexahydrocyclohepta[bJ laddazo [4 , S-dlpyridiae-4-ainine 

(111) l-[2-(4-andnQphenyl)ethyl]-2-cyclQprppylmethyl- 
1,6,7,8,9, 10-hexahydro«3yclohepta tb] imidazo (4, 5-dlpyridine-4- 
amine 

( 112 ) 1- [2- ( 4-aininopheiiyl ) ethyl] -2-etho:^ethyl-l ,6.7,8,9,10- 
hexahydrocyclohepta[bl Imidazo [4, 5-dlpyridine-4-aiiiine 

(113 J N- [4- [2- {4-ainino-lH-linidazo [4, 5-c] quinoline-lr- 
yl) ethyl] phenyl J acetamide 

(114) N- [4- 12- (4-aadno-2-inetlyl-lH-iaiidazo[4, 5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide* 

(115) N-[4-[2-(4-amino-2-.ethyl-lrf-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(116) N- [4- [2- (4-amino-2-n-pr9pyl-lH-imida20 [4 , 5-c] quinoline-l- 
yl) ethyl] phenyl] acetamide 

(117) N-[4- [2- (4-amino-2-n-butyl-lH-imidazo [4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(118) N-I4-[2-(4-amino-2-cyclopropylmethyl-lH-imidazo[4,5- 
c]quinoline-l-yl)ethyl]phenyl] acetamide 

(119) N- 14-12- (4-amino-2-ethoxymethyl-lH-imidazo [4,5- 
c ] quinoline-1 -yl ) ethyl ] phenyl ] acetamide 

(120) N- [4- [2- (4-amino-6, 7, 8, 9-tetrahydro-lH-imida2o[4, 5- 
clguinoline-l-yl) ethyl Jphenyl] acetamide 

(121) N-[4-[2-(4-amino-6,7,8,9-tetrahydro-lH lmidazo[4.5- 
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clciuinoline-l-yl)ethyl]phenyll acetaxnide 

(122) N- [4- [2- (4-amino-2-ethyl-6 , 7 , 8, 9-tetraI?ydro-lH- 
Imidazo [4, 5-c]quinoline-l-yl) ethyljphenyll acetamide 

(123 ) N- [4- [2- (4-ainino-6, 7, B , 9-tetrahydro-2-ii-prppyl-lH- 
imidazo [4, 5-c]gainoline-l-yl) ethyl] phenyl] acetamide 

(124) N- [4- [2- (4-amino-2-n-butyl-6, 7, 8, 9-tetrahydro-lH- 
imidazo [ 4 , 5 -c ] qiiinoline-l-yl ) ethyl ] phenyl ] acetamide 

(125) N- [4- [2- (4-amino-2-cyclQprQpylmethxl-6r 7 , 8 , 9-tetrahydro- 
lH-imidazot4,5-c]Qulnoline-l-yl)ethyllphenyl] acetamide 

(126) N- [4- [2- (4-amino-2-etho3cymethyl-6, 7 , 8, 9-tetrahydro-lH- 
imidazo[4,5-c]qainoline-l-yl)ethyllphenyll acetamide 

(127 ) N- [4- [2- (4-amino-l , 6, 7 , 8-tetrahydrocyclopenta 
Ib]imidazot4,5-dlpyridin-l-yl)ethyllphenyl] acetamide 

(128) N- [4- [2- (4-amino-l, 6, 7 , 8-tetrahydro-2-methylcyclopenta 
[b] imidazo[4, 5-d]pyridin-l-yl) ethyl] phenyl] * acetamide 

(129) N- [4- [2- (4-amino-2-ethyl-l ,S,7, 8-tetrahydrocyclopenta 
[b] imidazo[4, 5-d]pyridin-l-yl) ethyljphenyl] acetamide 

(130) N- [4- [2- (4-amino-l, 6, 7 , 8-tetrahydro-2-n-propylcyclopenta 
[b] imidazo[ 4, 5 -d]pyridin-l-yl) ethyl] phenyl] acetamide 

(131) N-t4-[2 - ( 4 -amino -2 -n-butyl-1 ,6,7, 8- tetrahydro-2 - 
cyclopenta[b] imidazo [4, 5 -dlpyridin-1-yl) ethyl] phenyl] acetamide 

(132) N-[4-[2- (4-aniino-2-cyclopropylmethyl-l, 6,7,8- 
tetrahydrocyclopentatb] iiiaidazo [4/5-d]pyridin-l-yl) ethyllphenyl] 
acetamide 

(133) N-[4-[2-(4-aiiiino-2-ethoxyinethyl-l,6,7,8- 

te tralqrdrocyclopenta [b] imidazo [4 , 5-d] pyridin-l-yl ) ethyl ] phenyl 1 
acetamide 

{ 134 ) N- [4- [2- (4-amino-l ,6,7,8,9, 10-hexahydrocyclohepta 
(b]imidazoI4, 5 -d] pyridin-l-yl) ethyllphenyl] acetamide 

(135) N- [4- [2- (4-amino-l, 6, 7,8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4, 5-d]pyridin-l-yl) ethyllphenyl] 
acetamide 

(136) N-[4- [2- (4-amino-2-ethyl-l, 6,7, 8, 9, 10- 
hexahydrocyclohepta [b] imidazo [4, 5-dl pyridin-l-yl) ethyllphenyl] 
acetamide 
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a37) N-r4-r2-(4-ainino-l, 6,7,8, 9,10-hexahydro-2.a- 
propylcyclohepta tbj inddazo [4 , 5-dJpyridin-l-yl) etlyllphenyll 
acetamide 

(138) N-[4-[2-(4-aaiino-2-n-butyl-l,6,7,8,9,10- 
hecahydrocyclohepta [b] imidazo [4 , 5-dIpyridin-l-yl) ethyljphenyl J 
acetamide 

(139) N-[4-C2-(4-ainiao-2-cyclopropylmethyl-l,6,7,8,9,10- 
hexahydrocyclohqpta CbJ imidazo [4 , 5-d]pyri^-i-yi, ethyljphenyl ] 
acetamide 

(140) N- [4- [2- (4-amino-2-ethoxymethyl-l, 6,7, 8, 9, 10- 
hexahydrocyclohepta[b] imidazo (4, S-dJpyridin-l-yl) ethyljphenyl 1 
acetamide 

(141) l-[2-[4-(inetlvlaJnino)phenyl]etlvl]-lH-imida2o[4,5- 
c ] (iuinoline-4-amine 

(142) 2-methyl-l- [2- [4- (nethylamino ) phenyl j'ethyl ] -IH- 
imidazo [4 , 5-c] quinoline-4-affline 

(143 ) 2-ethyl-l- [2-14- (nethylamino)phenyl J ethyl] -iH-imidazo [4, 5- 
c J quinoline-4-amine 

(144) [2- [4- (methylamino)phenyll ethylj -2-n-propyl-lH- 
inddazo [4, S-cJ quinoline-4-amine 

(145) 2-n-butyl-l-[2-t4-(methylamino)phenyl]ethyll-lH- 
imidazo[4, 5-cIquinoline-4-amine 

(146) 2-cyclopropylinethyl-l- [2- [4- (methylamino)phenyl ] ethyl ] -IH- 
imidazo[4, 5-cJquinoline-4-amine 

(147 ) 2-ethoxyniethyl-l- [2- [4- {methylaaino)phenylJ etl^-l J -IH- 
imidazo [4 , 5-c] quinoline-4-amine 

(148 ) 6.7,8, 9-tetrahydro-l- [2- [4- (methylamino) phenyl J ethyl] -IH- 
imidazo [4 , 5-c] quinoline-4 -amine 

(149) 6.7*8, 9-tetrahydro-2-methyl-l-[2-[4-(methylaroiao) 
phenyl ] ethyl] -iH-imidazo [4 , 5-c] quinoline-4-amine 

(150) 2-ethyl-6,7, 8, 9-tetrahydro-l- [2- [4- (methylamino) 
phenyl] etlvl J -iH-imidazo [4, 5-c] quinoline-4 -amine 

(151) 6,7, 8, 9-tetrahydro-l- [2- [4- (methylamino) phenyl] ethyl] -2-n- 
prppyl-lH-lmidazo [4 , 5-c] quinoline-4-amine 

(152) 2-n-butyl-6, 7, 8, 9-tetrahydro-l- [2- [4- (methylamino) 
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phenyl] ethyl] -IH-imidazo [4 , 5-c] <iuinoline-4-ainine 

(153) 2-cyclpprppylinethyl-6,7, 8, 9-tetrahydro-l- [2- U- 
(inethylainino)pheiiyl J ethyl ] -iH-imidazo [4 , 5-cl quinollner4 -amine 

(154) 2-etho3tyinethyl-6,7, 8, 9-tetrahyclro-l- [2- [4- 
(inethylajnino)phenyl ] ethyl] -IH-imidazo [4 . 5-cl (iuinoline-4-amine 

(155) 1.6,7,8-tetral?ydro-l-[2-[4-(inethylainino)phenyl] 
ethyl J cyclppentA lb] Imidazo [4, 5-d]pyridine-4-ainine 

(156) 1, 6,7, 8-tetrahydro-2-nifithyl-l- [2- [4- (methylamino) 
phenyl] ethyl ]cyclopenta [bj imidazo [4 , 5-d]pyrldine-4-amine 

(157) 2-etlvl-l»6,7,8-tetralvdro-l-[2-[4-(methylainino) 
phenyl ] ethyl ] cyclopenta CbJ imidazo [4 , 5-d] pyridine-4 -amine 

(158) l»6,7,8-tetralvdro-l-[2-[4-(methylamino)phenyl] ethylJ-2- 
n-propylcyclppenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(159 ) 2-n-butyl-l, 6,7, 8-tetrahydro-l- [2- [4- (metlylamino) 
phenyl] ethyl]cyelopenta[b] imidazo [4, 5^d]pyridine-4-amine 

(160) 2-cycloprppylmethyl-l, 6, 7, 8-tetrahydro-l- [2- [4- 
(methylamino)phenyl] ethyl] cyclopenta [b] imidazo [4, 5-d]pyridine-4- 
eunine 

(161 ) 2-ethoxymethyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl ] cyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(162) 1,6,7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl] cyclohepta [b]"imidazo [ 4 , 5-d] pyridine -4 -amine 

(163) 1,6,7, 8, 9, lO-hexahydro-2-methyl-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(164) 2-etlvl-l,6,7,8,9,10-hexahydro-l-t2-[4-(methylamino) 
phenyl] ethyl] cyclohepta tb] imidazo [4 , 5-d] pyridine-4-amine 

(165) 1,6,7,8,9, 10-hexahydro-l- [ 2 - ( 4 - (me thylamino) phenyl ] 
ethyl] -2-n-propylcyclohepta[b] imidazo [4, 5-d]pyridine-4-amine 

(166) 2-n-butyl-l, 6, 7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(167) 2-cyclopropylmethyl-l, 6, 7 , 8, 9, 10-hexahydro-l- [2- [4- 
(metlvlamino) phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-dlpyridine-4- 
amine 

(168) 2-ethoxymethyl-l, 6, 7, 8, 9, 10-hexahydro-l- [2- [4-me thylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4, 5-d] pyridine-4 -amine 
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'»<^1 1- (substituted aryl)alIvl-lH-iinida2ppyridine-4- 
anine derivatives represented by general formula (I) above 
according to tbe invention nay be produced by any of various 
different processes. As the first fonn of a production process 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese ttaexamined Patent Publication No. 3-206078, which 
production process allows synthesis of compounds of general 
formula^ (I, wherein is a group represented by SO^V,- CONrV 
or NR R or a hydroxyl group and r' is a hydrogen atom, of which 
R is a lower alkyl group or benzyl group and r" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group. 



an . (Ill) (H) 



(I) 
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wbereia R*' is a group r^resented 1^ so^'r*, conrV or nr"r"- or 
a Ivdroxyl group, vhen r"* is a hydrogen atom r"* is a lower 
alkanesulfonyl group, lower alkanoyl group, lower alkyl group or 
a substituted or unsubstituted benzenesulfonyl group, when r"' is 
a lower alkyl group or benzyl group r"' is a lower alJqrl group, 
benzyl group, lower alkanesulfonyl group, lower alkanoyl group 
or a ^substituted or unsubstituted benzenesulfonyl group, and r', 
R , R , R , R*, R*. m, n, x, Y and the bonds represented by dotted 
and solid lines are as defined above. 

Compounds represented by general formulas (ll) and (iii) as 
starting materials in the production process for the invention 
are known compound? or commercially available conpounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol.18, p. 726 (1975) and elsewhere. 

Specifically, in Step 1 a compound represented by general 
formula (II) may be reacted in the presence or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric acid at from 0"C to the reflux temperature of the 
solvent, to obtain a confound of general formula (III) . 

In Step 2, the confound of general formula (III) may be 
reacted in the presence or in the absence of an inert solvent 
such as N,N-dimethylfonnamide or methylene chloride using a 
chlorinating agent, for example phosphorus oxychloride, thionyl 
chloride, phosgene, oxalyl chlorid4 or phosphorus pentachloride 
at from O'c to the reflux" tenperature of the solvent, to obtain a 
conpound of general formula (IV) . 

In Step 3, an amine represented by the following general 
formula (IX) 



I5« 



(CHj)„-NHa 



(IX) 



wherein R*', R*, r*, m, n and Y are as defined above, 
production processes for which are disclosed in Japanese 
Unexamined Patent Publication No. 2-6461, No. 62-116575, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry, 
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vol.20, p.1212 (1977), etc., nay be reacted with a compound of 
general foznula (IV) In an inert solvent such as N.N- 
dimetlvlfomiamide or methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -lO'C to the reflux temperature of the solvent, 
to obtain a compound of general f bnmila (V) . 

In St^ 4, the nitro group of the compound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a coiiQ)ouhd of general formula (VI) . 

In St^ 5, the coapound of generea formula (VI) may be 
reacted with a trialkyl orthoester represented by the following 
genered formula (Z) i 

R*C(OR), (x) 
wherein R represents a lower alkyl group and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from O'C to 200»C, to 
obtain a con^wund of general formula (Vll) (provided that when 
R*" of general formula (VI) is a SO^ group, R*' represents a 
group SO^=C(OR)R* due to~the reaction conditions). However, 
depending on the conpound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula {VII ) which is represented by the 
following general formula (XI) 



(XI) 



wherein R, R*', r\ r', r«, r«, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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^ the presence or in the absence of an acid catalyst such as p- 
toluenesulfonlc acid and in the presence or in the absence of L 
xnert solvent such as N,N.dinethylforn«inide, acetonitrile or 
toluene at from O-C to 200«C to obtain a compound of general 
formula {VII ) . 

As an alternative method, the compound of general formula 
(VI) may be reacted with a con5»und represented by the following 
general formula (XII) 

R*COZ (XII)' 
where Z is a chlorine atom or bromine atom, and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as p-toluenesulfoaic acid and in the presence or in the 
absence of an inert solvent "such as N,N-dimethylformamide, 
acetonitrile or toluene at from O'C to 200«C to obtain a compound 
of general formula (VII) (provided that wh^n R*' of general 
formula (VI) is a hydro:^l group, R** represents a group OCOR*) . 

As another alternative method, the compound of general 
formula (VI) may be reacted with a compound represented by the 
following general formula (XIII) 

R^COOH (XIII) 
wherein R* is as defined above, in the presence or in the absence 
of an acid catalyst such as hydrochloric acid or sulfuric acid 
and in the presence or in-the absence of an inert solvent such 
as N,N-dimethylformamide or methylene chloride at from O'C to 
200-C to obtain a conpound of the following general formula (XIV) 




(XIV) 



wherein R*' represents a group OGOR* when r'' of general formula 



(VI) is a hydroxyl group, and in all other cases R*', k\ k\ r\ 
R , m, n, X and y are as defined above, after which this compound 
may be treated with a chlorinating agent to obtain a compound of 
general formula (VII) . For the chlorinating reaction, ^en R* of 
the compound of general formula (XIV) is a hydrogen atom or a 
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Ixnear or branched alkyl gro,^ substituted with a lower alkoxy 
groiq>, halogen atom or cyclic alkyl group, the compound of 
general fonnula (XIV} nay be reacted directly with the 
chlorinating agent, and when of the compound of general 
formula (XIV) is a linear or branched alkyl group with one or 
more hydroxyl groups, it may be reacted with the chlorinating 
agent after protecting the hydroacyl group (s) with a protecting 
-group such as acetyl (in which case represents a linear or 
branched alkyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) . 

For the chlorinating reaction, a suitable chlorinating agent, 
for example phogphprus oxychloride, thionyl chloride, phosgene, 
oxalyl chloride or phosphorus -p^tachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylfozinainide or methylene chloride at from O'c 
to the reflux temperature of the solvent, to obtain a compound 
of general formula (VII) (provided that when R* of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R* represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In Step 6, the compound of general formula (VII) and phenol ■ 
may be reacted with an alkali such as sodium hydroxide or 
potassium hydroxide in the preseijci or in the absence of an 
inert solvent such as N,N-dimethylformamide or methylene 
chloride at from O'C to 200»C to obtain a compound of general 
formula (VIII) . 

In Step 7, the con^jound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from 0«C to 200"C to obtain a compound of general 
formula (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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(XT) Bn 



•''^i^i^-0'^*^''^«''4^^ R4 (Step 11, 
COT) Bn 

wherein r" represents a lower alkyl group or benzyl group, and 
R , -R , R , R , R , m, n, X and Y are as defined above. 

Specifically, in Step 8 a compound of general formula (V) 
obtained l>y the first form described above and a dibenzylamine 
or N-lower alJorl-N-benzylamine may be reacted in the presence or 
in the absence of an inert solvent such as N,N-dimethylforniainide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from O'C to 
20O''C to obtain a compound of general formula (XV) - 

In Step 9, the nitro ^oup of the compound of general 
formula (XV) may be reduced by an appropriate reduction method, 
for example a reduction method using nickel chloride and sodium 
borohydride or a reduction method using iron powder and 
hydrochloric acid, to obtain a compound of general formula (XVI) . 

In Step 10, the confound of general formula (XVI) may be 
reacted with a compound of general formula (X) , general formula 
(XII) or general formula (XIII) in the same manner as step 5 
above and under the same conditions, to obtain a* coii5>ound of 
general fonmila (XVIl) . 

In Step 11, the conqpound of general formula (XVli) may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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add. to obtain a compound of general f onmila (i) . 

As the third form of the production process there nay be 
inentioned a process of producing a compound of general formula 
(I) v^erein is a group represented by NR^r" and r" is a 
hy«arogen atom. Specifically, it may be produced by hydrolysis 
of a compound of general formula (1) that can be obtained by the 
first form described above vdierein R* is a group represented 
NR R" and R" is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-prppanol, isqpropanol, n- 
butanol, sec-butanol, tert-butanol , etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric, acid or an alkali such as sodium hydroxide or potassium 
hydroxide in a range from room temperature to the reflux 
tenperature of the solvent. 

The fourth form of the production process relates to a 
production process for a compound of general formula (1) vAerein 
R* is a group represented by »r"r" and either r" and r" is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a con^jound represented by the 
following general formula (XVIII) 




(ZVIII) 

where r" represents a lower alkyl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, r" represents a 
hydrogen atom, lower alkyl group or benzyl group and R*, r', r\ 
R% m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a conipound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 
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wherein r" represents a hydrogen atom or lower alkyl group, W 
represents an oxygen atom or sulfixr atom, and r', r', R*, r', R*, m, 
n, X and Y are as Refined above. 

Specifically, in Step 12 a compound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide, acetonitrile or toluene at from O'C to 200*C, 
to obtain a compound represented by general formula (XX) . As 
examples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate. potassium cyanate, urethane, 
alJcylurethane and alkylisocyanate, and as exainples of 
thioureating agents there-may be mentioned thiourethane, 
alkyl thiourethane, all^lisothiocicanate, etc. 

As the sixth form of "the production process there may be 
mentioned the following production process. 




•wherein r', r', r«, r*, n, X and Y are as defined above. 

Specifically, in Step 13 a compound of 'general formula (XXI) 
that can be obtained by the first or second form of the 
production process described above may be reacted *dth an 
appropriate dehydrating agent at from 0»C to 200'C to obtain a 
conpound represented by general formula (XXII) . As examples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulfonyl chloride, N,N'- 

dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

In Step 14, the conpoxind of general formula (XXII) may be 
reacted by the same method as in step 7 above to obtain a 
compound r^resented by general formula (xxiii) . 

As the seventh form of the production process there may be 
mentioned the following production process. 

f r 



wherein r" represents a lower alkyl group, and r\ r', r\ r', m, 
n, X and Y are as defined above. 

Specifically, in step 15 a compound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a coni>ound represented by general formula 

(XXV) , and in Step 16 the compound of general formula (XXV) nay 
be reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXVI) . 
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in st^ 17, th. confound of g«>.raa fonnul, (xxvil ™v t- 
r„ct.a With « .icohol .uoh „ .tJS^l Z 

pr«.nc. of « add c.t.ly« In . r«.gi froT^,^ 

te-P-ratur. to th. refl„ t-^r.ture of the sowL To IZin 

of appropr«t. .eld catlyt. thr. b. «ntlon«J 
conc«,tr.ted hydroehlorio acid, conc«.trat«l .„lf„ri= acid 
thionyl ohlorid. and alcoholic l^drog™ chlorida. 

«»tron,tt::ioiiX°:^sr:ii^^^^^^ - - 




19) 



crniii) am) 



HO-N I 



™ . ^ . • cm) " 

wherein R« represents a lower alkyl group, and R% r', R^ r*, 
n, X and Y are as defined above. 

specifically, in Step 18 a confound of general fonnula 

(XXVIll) that can be obtained by the first form of the 
production process described above may be reacted by the same 
method as in Step 7 above to obtain a compound represented by 
general formula (XXIX), 

In Step 19, the compound of general formula (XXIX) and 
^o^lamine hydrochloride are reacted in the presence or in 
the absence of a base such as sodium acetate, triethylamine, 
Potassxum carbonate, etc. and in the presence or in the absence 
Of an onert solvent such as N,N-dimethylformamide, an alcohol 
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Such as methanol, ethanol, etc. or methylene chloride in a range 
from 0-C to 200'C, to obtain a compound represented by general 
formula (XZX) . 

In Step 20, the oxime group of the compound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a ccaapouad represented by 
general formula. (XXXI) . As examples of appropriate catalysts 
there may be mentioned platinum, Raney nickel, palladium carbon, 
etc., and the reaction nay be carried out in a solvent of %»ater 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of ammonia water or ammonia gas under temperature 
conditions of from room tenperature to 200»C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an effective component a novel 
1- (substituted aryl)-alHyl-lH-imidazopyridine-4-amine derivative 
represented by general formula (Z) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can btf'produced by common methods with 
addition of pharmacologically and pharmaceutically acceptable 
additives. Specifically," for oral preparations and 
suppositories there may be used formulating components such as 
excipients (lactose, D-mannitol, com starch, crystalline 
cellulose, etc.), disintegrating agents { carbojcymethyl cellulose, 
carboxymetlvl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, iQ^Jroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents (magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, «diite sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating conponents 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve iflpon use 
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'(distilled water for injection, physiological saline, propylene 
glycol, etc.), pH regulators (inorgaziic or organic acids or 
bases), isotoni zing agents (salt, glucose, glycerin, etc.) and 
stabilizers; and for eye ointments and external preparations 
there may be used appropriate formulating components such as 
ointments, creams and tackifiers (white vaseline, macrogol, 
glycerin, cotton fabric, etc,) 

The dosage of the coinpounds for patients under treatment 
will depend on the syiis>toms of the patients, but the daily 
dosage for adults is usually about 0.1-1000 mg when administered 
orally and about 0.01-500 mg when administered parenterally. 

[Exaiq;)les] 

The present invention will now be explained by way of 
reference examples and exantples which, however, are in no way 
intended to restrict the invention. . 
Reference Example 1 

.2-[4- (iaethylamino)phenyl]ethylamine -hydrochloride 

(1) N- [4- ( cyanomethyl) phenyl Jformamide 

A mixed solution of 71 ml of acetic anl^dride and 40 ml of 
formic acid was stirred at 50*'C for 3 minutes, after which 20.0 g 
of 4-aninobenzyl cyanide was added while stirring on ice, and 
the mixture was further stirred at room temperature for 30 
minutes. A 20% sodium hydroxide^ aqueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N- [4- (cyanomethyl) phenyl] formamide 
(melting point: 103 .0-105.0*0 . 

(2 ) 2- [4- (methylamino) phenyl] ethylamine -hydrochloride 

To a suspension of 22.8 g of llthiimi aluminum hydride and 
500 ml of anhydrous tetrafaydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a inixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrpfuran, while stirring on ice. After heating the 
mixture to room temperature, a solution of 19.3 g of N-[4- 
( cyanomethyl) phenyl] formamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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.stirring at roam tenaierature for one hour, a nixed solution of 
60 ml of water and 120 ml of tetraliydrofuran was added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room temperature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. 0»C. 
Elemental analysis: C,H^,«2HCL 
Calculated: C, 48.44; H, 7.23; N, 12.55 
Pound: C, 48.39; H, 7.29; N, 12.59 

Reference Exai^ple 2 

2 - [ 4 - ( 2 -aminoe ttyl ) phenyl ] -2 -methyl -1 , 3 -dioxolane 

(1) N-[2-t4-(2 -methyl-1 , 3 -dioxolan-2 -yl ) phenyl ] ethyl ] 
trifluoroacetamide 

After dissolving 10.0 g of N-t2-(4-acetylphenyl)ethyl] 
trifluoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid«ll^o were added and 
the mixture was refluxed--for 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered", and then the solvent ifas distilled off 
under reduced pressure to obtain 11.0 g of N- [2- [4- (2-metlvl- 
l,3-dioxolan-2-yl)phenyl] ethyl] trifluoroacetamide (melting 
point: 72 . 0-74 . 0'C) . 

(2) 2- [4- (2-aminoetlQri)phenyl] -2-methyl-l, 3-dioxolane 

After dissolvinsr 11.0 g of N-[2-(4-(2-methyl-l,3-dioxolan- 
2-yl)phenyl]ethyl] trifluoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium iQrdroxlde aqueous solution was added and the 
mixture tras stirred at room teinperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/zz 207 {fit) 

MMR spectrum * (CDCl,}- ppm: 1.65(3H, s) , 2.74(2H, t, J=6.SH2), 
2. 97-3. 00 {2H, m) , 3.79(2H, t, J=2Hz) , 4,03(2H, t, Ja2Hz), 
7.18 (2H, d, J=8Hz), 7.41 (2H, d, J=8Hz) 

Reference Exasqple 3 

N- tl- [4- ( 2 -aminoethyl) phenyl letfayl] ace tamide -hydrochloride 

(1) N- tl- [4- t2-(tert-butoxycarbonylamino)ethyl]phenylletlvll 
acetamide 

To 10.0 g of [4-[2-(tert-butoxycarbonylamino)ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney nickel, and the mixttire was stirred for 48 
hours under a hydrogen atmosjphere at GO^'C, 80 atmospheres After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under re4uced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
iinder reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N-[l-[4- [2- (tert-butoxycarbonylamino) 
ethyl]phenyl] ethyl] acetaSide {meljting point: 138.0-140.0*0- 

(2) N- 1 1-[ 4- { 2 -andnoethyl) phenyl 1 ethyl 1 acetamide -hydrochloride 

After dissolving 9.00 g of N-[l-t4-[2-(tert- 
butoxycarbonylamino) ethyl] phenyl] ethyl] acetamide in 18 ml of 
methanol, 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
teitperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crystals 
were filtered off to obtain 6.0 g of colorless crystals. 
Reczystallization from ethanol yielded colorless crystals with a 
melting point of 212. 0-214. C'C. 
Elemental cuialysis: Ci^K^jO-HCZL 
Calculated: C, 59.37; H, 7.89; N, 11.54 
Found: C, .59.25; H, 7.61; N, 11.48 
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Reference Exanple 4 

2- [4- (<Jibenzylaiiiino)phenyll ethylamiiie -hydrochloride 

(1) N-[2-[4-(dibenzylaialno)phenylJethyl] trifluoroacetamide 

To 1.00 g of N-f2-{4-ainiaqphenyl)ethylI trifluoroacetamide 
there were added 600 mg of potassium carbonate, 10 ml of N,N- 
dimethylfonnamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50»C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isopropyl ether to obtain 1.10 g of N-t2-[4- 
(dibenzylamino)phenyllethylj trifluoroacetamide (melting point: 
142.0-144.0*0. 

(2) 2- [4- (diben2ylamino)phenyl]ethylamine -hydrochloride 

To 1.00 g of N-[2-[4-(diben2ylamino}ptienyl]ethylJ 
trifluoroacetamide there were added 3 ml of methanol and. 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60*c for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with metl^rlene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l.'OO g of colorless crystals. 
Recrystallization from a mixed sblution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. O'C. 

Elemental analysis: C,A«N,-2HC1.1/4H,0 
Calculated: C, 67.09; H, 6.78; N. 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Example 5 

4- (2-aminoethyl ) - a -methylbenzyl alcohol • hydrochloride 

After dissolving 10.0 g of 4- {2-azidoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodium borohydride was added and the 
mixture tfas stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with dietl^l 
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ether, dried and then concentrated under reduced pressure. The 
resulting faint yellow liquid was dissolved in 150 ml of 
tetralrsrdrofuran, and after adding 21.7 g of triphenylphosphine 
and 2.5 ml of water, the mixture was stirred at room tempera ttire 
for 10 hours. After concentrating the reaction solution under 
reduced pressure, it was dissolved in 100 ml of ethanol, and 
then ethanolic hydrogen chloride was added prior to stirring on 
ice. The precipitated crystals were filtered off to obtain 9.00 
g of colorless crystals. Recrystallization from ethanol yielded 
colorless crystals with a melting point of 171. 0-172. O^C. 
Elemental analysis: C^oHuNO-HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Example 6 

4 - ( 3 -aminopropyl ) benzenesulf onamide - hydrochloride 

( 1 ) N- ( 3 -phenylpropyl ) ace tamide 

To a solution of 1.00 g of 3-phenylpropylamine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
temperature for one hour. The solvent was distilled off tinder 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue, and- after adjusting the liquid to pH 3-4 
it was separated. After washing^ the organic layer with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-{3- 
phenylpropyl ) acetamide . 

(2) 4- [3- (acetylamino) propyl] benzenesulf onyl chloride 

To a solution of 1.00 g of N- (3 -phenylpropyl) acetamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the orgemic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4-[3-(acetylamino)propyl]benzenesulfonyl chloride. 

(3 ) 4- [3- (acetylamino)propyl]benzenesiilf onamide 

A mixture of 1.20 g of 4- [3- (acetylamino) propyl] 
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benzenesulfonyl chloride. 6 ml of tetrahydrofuran and 3.0 g of 
aannonia water was stirred at room temperature for 7 hours. 
After distilling off the solvent under reduced pressure and 
adding methanol to the residue, the Insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- [3- (acetylamino)propyllbenzenesulfonamide. 
(4) 4- ( 3 -amlnppropyDbenzenesulfonamide* hydrochloride 
A mixture of 1.95 g of 4-t3- (acetylamlno)prc»pyll 
benzenesulfonamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 1.89(2H. quint, J=8Hz) , 2.74{2H, t, 
J=8Hz), 2.80(2H, t, J=8Hz) , 7.20{2H, br-s) , 7.40(2H, d, J=8.5Hz), 
7.76 (2H, d, J=8.5Hz), 7.93 (2H, br-s) 

Reference Example 7 

N- [4- (2-aminoethyl)phenylJ-4-methylbenzenesulfonamide 

(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2- (4-nitrophenyl)ethylamine• 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trifluoroacetic anhydride 
while cooling on ice, and' the mixt.ure was stirred at room 
tenperature for 30 minutes. Aft6r concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8.50 g of N- 
[2- (4-nitrophenyl) ethyl J trifluoroacetamide . 

(2) N-[2-{4-aminophenyl)ethyl] trifluoroacetamide 

After dissolving 36.3 g of N-t2-(4-nitrophenyl)ethyll 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was addjed and the solution was subjected to catalytic 
reduction at normal tenperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-t2-{4- 
aminophenyl) ethyl] trifluoroacetamide. 
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•{3 ) N- [4- [2- ( trlf luoroacetylamlno) ethyl] phenyl] -4- 
meUorlbenzenesulfonamlde 

To a mixture of 10.0 g of N-[2-(4-aminophenyl)ethyll 
trlfluoroacetamide, 50 ml of methylene chloride and 7.9 ml of 
triethylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride while .stirring on ice, and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 
precipitated crystals were filtered off to obtain 10.7 g of N- 
[4- [2- (trif luoroacetylamlno) ethyl] phenyl] -4- 
me thylbenzenesulf onamide . 

(4) N- [4- (2-aminoe.thyl)phenyl] -4-methylbGnzenesulfonamide 

A mixture of 13.4 g of N- [4- [2- (trif luoroacetylamlno) ethyl] 
phenyl ]-4-methylbenzenesulf onamide, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtaiii 12.0 
g of a light yellow liquid. 

NMR spectrum * (DMSO) ppm: 2.33(3H, s) , 2.76(2H, t, J=8.5Hz), 
2.96(2H,. t, J=8.5Hz), 7.05{2H, d, J=8.5Hz), 7.10(2H, d, J=:8.5Hz), 
7.34 (2H, d, J=8Hz), 7.65(2H, d, J=8Hz) , 8.40 (2H, br-s) 

Reference Example 8 

4- (2-aminoethyl) -N-methylbenzenesulf onamide -hydrochloride 
{ 1 ) N- { 2 -phenyle thyl ) ace tamide 

To a solution of 15.0 g of 2 -phenyle thylamine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
teniperature . f or one hour. After concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 
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• (2-phenyletlQrl) aceteunide. 

(2) 4-[2-(acetylainino)ethyl]benzenesulfonyl chloride 

To a mixed solution of 98.2 g of N- (2-pheiiylethyl)acetainide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsulfonic acid vAile cooling on ice. After refluxing for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4-[2-(acetylamino)ethyl] 
benzenesulfonyl chloride. 

(3 ) 4- [2- (acetylamino) ethyl] -N-methylbenzenesulfonamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room tenperature 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-12- 
(acetylamino) stbyl] -N-methylbenzenesulfonamide. 

(4) 4- (2-aminoethyl) -N-methylbenzenesulf onamide'hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at llO'C for 5 hours. The reaction mixture was 
concentrated under reduced pressure euid the residue was washed - 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum * (DMSO) ppffi: 2.42(3H, s) , 3.02(2H, t, J=5Hz) , 
3.07(2H, t, J=5Hz), 7.40(1H, br-6) , 7.57 (2H, d, J=8H2) . 7.74(2H, 
d, J=8Hz), 8.08 (2H, br-s) 

Reference Example 9 

4- (2-aminoetlvl) -N-propylbenzenesulf onamide 

(1) N-propyl-4-t2-(trifluoroacetylamino)ethyl] 
benzenesulfonamide 

To a solution of 13.4 g of 4- [2- (trifluoroacetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4- [2- 
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*( tri fluoroacetylamino ) ethyl ] benzenesulf onamide • 
( 2 ) 4- ( 2-ai&lnoe thyl ) -N-propylbenzenesulf onamide 

To a solution of 15.3 g of N-prqpyl-4-I2- 
(trifluoroacetylaznino}ethyl]benzenesulf onamide in 150 ml of 
methanol there was added at room tesqperature 92 ml of a 10% 
sodium hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless l^-quid. 

NMR spectrum (DMSO) ppm: 0.80(3H, t, J=7Hz), 1.40(2H, sextet, 
J=7Hz), 2.70(2H, t, J=7Hz) , 2.97(2H, t, J=7.5Hz), 3.09(2H, t, 
J=7.5Hz), 4.23 (IH, br-s) , 7.46{2H, d, J=8H.Z) , 7.74 (2H, d, J«8Hz) , 
7. 80-8. 00 (2H, br-s) 

Reference Example 10 

4- {2-aminoethyl) -N, N-dimethylbenzenesulf onamide -hydrochloride 

(1) 4- [2- (acetylamino) ethyl] -N,N-dimethylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesiafonyl cliloride in 25 ml of tetrahydrofuran there was 
added at room temperature* 17. 2 g of a 50% dimethylamine aqueous 
solution, and the mixture was reflxixed for 5 hours. The 
reaction mixture was concentrated under reduced press\ire to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N, N- 
dime thy Ibenzenesulf onamide . 

(2 ) 4- (2-aminoethyl) -N,N-dimethy Ibenzenesulf onamide- 
hydrochloride 

A mixttxre of 4.10 g of 4- [2- (acetylamino) ethyl] -N,N- 
dimethylbenzenesulf onamide and 40 ml of 6 N hydrocliloric acid 
was stirred at lOO'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum S (DJSSO) ppm: 2.62(6H, s) , 3.01{2H, t, J=8.5Hz), 
3.11(2H, t, J=8.5Hz), 7.54(2H, d, J=8Hz) , 7.70(2H, d, J=8Hz) , 
8.00 (2H, br-s) 
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Reference Exanple 11 

2 - ( 2 -aminoetli^l ) benzenesul£onainide 

(1) 5-bromo-2- [2- ( trif luoroacetylamino) ethyl] benzenesulfonyl 
chloride 

TO a solution of 15.5 g of N-[2-(4-bromophenyl)ethyl] 
trifluoroacetandde in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice. and the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for s^aration, the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the orgjanic layer, the solvent was distilled off 
imder reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was piirified by column chromatography 
[silica gel, n-hexane/etlyl acetate (6:1)1 to obtain 4.90 g of 
5-bromo-2- [2- (trif luoroacetylamino) ethyl] benzenesulfonyl 
chloride. 

(2 ) 5-bromo-2- [2- (trif luoroacetylamino) ethyHbenzenesulf onainide 

To a solution of 25.5 g of 5-bromo-2- [2- 
{trifluoroacetylamino)ethyl]benzenesulfonyl chloride in 38 ml of 
tetrahydrofuran there was-, added 45 ml of ammonia water while 
cooling on ice, and the mixture was stirred at room teinperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2* 
( trif luoroacetylamino) ethyl ] benzene sulfonamide . 

(3 ) 2- [2- { trif luoroacetylamino) ethyl ]benzenesulfonamide 

A mixture of 12.0 g of 5-bromo-2- [2- 
(trifluoroacetylamino) ethyl Jbenzenesulfonamide, .120 ml of 
methanol and 1.2 g of 10% palladi\im-carbon was stibjected to 
catalytic reduction at normal tenperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-[2- 
( tr i f luoroacetylamino ) ethyl ] benzenesul f onamide . 

( 4 ) 2 - ( 2 -aminoethyl ) benzene sulfonamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl] 



- 37 - 



benzenesulfonamide, 110 ml of methanol and 66 ml of a 10% sodium 
hydroxide aqueous solution was sti?:red at room temperature for 
one hour. After adding 10% l^drochloric acid to the reaction 
mixture to adjust the liquid to pH 7*-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals. 
MMR spectrum 9 (DMSO) ppm: 3.10(2H, t, J=7Hz) , 3.30 t, 
J=7Hz), 7.43-7.47 (2H, m) , 7.50-7.60(5H, m) , 7 .90-7.93 (IH, m) 

Reference Exanple 12 

3- (2-aminoethyl)benzenesulfonamide 

( 1 ) N- [ 2 - ( 4 -bromophenyl ) ethyl ] tri f luoroace tamide 

To a solution of 10.0 g of 2- {4-bromophenyl)ethylamine in 
100 ml of metlQ^lene chloride there was add§d 21 ml of 
trifluoroacetic anhydride while cooling on ice, and the mixture 
was stirred at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13.7 g of N-[2-(4- 
bromophenyl ) ethyl ] trif luoroacetamide • 

(2) 2-bromo-5- [2- (trif luoroacetylamino) ethyl] benzenesulfonyl 
chloride 

To a solution of 15.-3 g of N-[2-(4- 
bromophenyl) ethyl] trif luoroace tamide in 45 ml of methylene 
chloride there was added "10 ml of chlorsulfonic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline- After dewatering the organic layer, the 
solvent was distilled off xinder reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5-[2- 
( trif luoroacetylamino) ethyl] benzenesulfonyl cliloride . 

(3 ) 2-bromo-5- [2- (trif luoroacetylamino) ethyl ]benzenesulfonamide 

To a solution of 8.20 g of 2-bromo-5- [2- 
(trif luoroacetylamino) ethyljbenzenesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with ethanol to 

obtain 5.30 g of 2-bromo-5-I2-{trifluoroacetylamino)ethyll 
benzenesul f onamide . 

(4) 3- [2- (trif luoroacetylamino) ethyl Jbenzenesulf onamide 

A mixture of 5.30 g of 2-bromo-5- [2- (trif luoroacetylamino) 
ethyl Ibenzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain. 4.00 g of 3-[2-(trifluoroacetylamino)ethylJ 
benzenesul f onamide . 

(5) 3-(2-aminoetlQrl)benzenes\ilfonamide 

A mixture of 4.00 g of 3- [2- (trif luoroacetylamino) ethyl] 
benzenesulf onamide, 40 ml of methanol and il4 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room teiis)erature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residu^ and 
filtering off the insoluble portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum * (DMSO) ppm: 2.98 t2H, t, J=8Hz) , 3.08 (2H, t, 

J=8Hz), 7.25(2H, br-s), 7.48-7.58 (2H, m) , 7.70-7.78(2H, m) , 
7.81(2H, br-s) 

Reference Example 13 

4 - [ 2 - [ ( 2 -chlorb-3 -ni troquinolin-4-yl ) amino J e tl^l 1 benzamide 

To a solution of 8.03 g of 2,4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylainine in N,N-dimethylformamide there was 
added 4.35 g of 4- (2-aminoethyl)benzluidde while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 



- 39 - 



^der reduced pressure. The residue was washed with ispprppyl 
ether to obtain 5.89 5 of brown crystals. Recrystallizatior 
from ethanol yielded yellowish brown prism crystals with a 
melting point of 217. 5-218. 5"c. 
Elemental analysis: C^^ciN^O, 
Calculated: C, 58.31; H. 4.08; N, 15.11 
Found: C, 58.32-; H, 3.88; N. 15.04 

«ie con5>ound8 for. Reference Exanples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Exanple 13. 
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(reecystalUsatiQii 

solvent 1 


Elemental analysis 


Ref . 
Ex.14 


Gcannte 


yellotnsb broim 
crystals 
(BtOB) 
mt 194. 0-19$. O'C 


Calc.8'C.59.30; H,4.4j| H«14.56 

cwuou. Vy^sr.ju; By«»37| nfXa«29 


Re£. 
Ex. 15 


OK 


yellowiflU brown 
exystalfl 
(AcOBt) 
•up: 140. 0-145. 0*0, 
decompoeltion 


C^,C1H,0. 
Calc: C,S9.40; B,4.i09 Sr,12.22 
rouna: c»37.j2; BvJ.oji n#12.20 


Ref . 
Ex.16 


CO,Bt 


orange needle-like 

(BtOH) 
BID! 122. 0-124. 0*C 


C^,C1N,0, 
caxc: CrOQ.Uo; H,4.54y N»10.51 
Found: C,60.15; B«4.32; K*10.56 


Re£. 

Ex.17 


Cp- 


yellow crystals 
mo: 132. 5-123. 0"e 


C„H„C1W,0, 
CalC. : C, 60.95; H,4.87; M#10.15 
Found: C,60.83; H,4.77; N,10;19 


Re£. 
Ex.18 




yelloir eryseals 
m: 199.5-201.5% 


C^,C1N,0,S 
Calc: C,50.19; H,3.72; K,13.77 
Pound: C, 49.99; B,3.56; N«13.48 


Re£. 
Ex.19 




yellcw needle-like 
crystals 
(CB,CN) 
mo; 178. 0-179. 0«C 


CAtCIN^O^ 
Calc: C,51.37; H,4.07; N»13.31 
Found: C» 51.46; E,3.96; M^13.47 


Re£. 
£X«2v 


SOjNHBt 


light yellow needle- 
like crystals 
(BtOH) 
bd: 183. 0-184. S-C 


Calc: Cr52.47; B»4.40; N,12.88 
Pound: Cr52.78; B.4.34; ir,U.77 


Re£. 
Ex.21 


SO^*n-Pr 


brown needle— likfi 
crystals 
(iso-PrOH) 
w: 136. 0-137. 5«C ' 


Calc: C,53.51; H,4.71; N,12.48 
Found: C,53.80; B,4.70; H,12.63 


Ref. 
Ex.22 


SO/Qte, 


yellow needle-like 
crystals 
(CHjCH) 
US): 162. 0-163. 0*C 


C.A.C1N,0,S 
Calc: C.52.47; H.4.40; N,12.88 
Found: C, 52.57; B,4.30; N,13.13 


Re£. 
Ex.23 


CH,OR 


yellow crystals 

(iso-PrOR) 
mD! 169. 0-171. 0«C 


C,A,C1N,0, 
Calc: C,60.42; H,4.51; N,11.74 
Found: C. 60.72; H,4.23; 11.71 


Ref. 
Ex.24 


NBIto 


yellow crystals 
(Z3UF-^0) 
moz 210. 5-213. 0«e 


C.A,C1N,0,S 
calc: C, 51.37; H,4.07f K,13.3l 
Pound: C51.39; H,4.02; N,13.14 


Ref. 
Ex.25 




yellow crystals 

(BtOH) 
so: 190. 0-191. 5«C 


C,^,C1N,0 
Calc: 0,59.30; H,4.4S; 11*14.56 
Pound: C. 59.28; R,4.37; K» 14.59 
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o5c 





IT 


Properties 
(recrystallisation 
golvent) 


Elemental analysis 


Bx.26 




ymHaw prism cxystala 
(AcOBt) 
mot 146. 5-147. 5«C 


C.AtC1N,0, 
Calc: C,60.59; H,4.80; N,15.70 
Pound? C,60.75; H>4.69; W.15.66 


Ref . 
Ex, 27 


C301eNH2^ 


yellow crystals 

(AcOEt) 

moz 192. 5-194. o»e 


CL,H>-C1N 0 ■ 
^""y H,5:i3? H.13.57 
Pound; C>gl.06; H,S.22; W,13.37 



Mble 3 



05C 





R- 


Properties 
i recrys tallization 
solvent f 


Elemental analysis 


Ref. 
Ex.28 




yellow crystals 

(KeOB) 
no; 194.0-19g.O^ 


C,^,C1H,0,S 
Calc: C,49.69; H,4.66; N,13.64 
Pound; C>49.55; H>4,76; 11,13.52 


Ref. 
Ex.29 




yellow crystals 

(iso-PrOH) 
mot 149. 5-151. O'p 


C^C1N,0, 
Calc: C,59.7S? H,5.57; N,11.61 
Pound; C,59.65; H,S.38; N,11.53 


Ref. 
Ex.30 




yellow crystals 
(AcOEt-iso-Pr,0) 
BD: 176. 5-177. 5"C 


C,A,C11I,0,S 
Calc; C,50.88; H,4.98; N,13.19 
Pound: C.50.89; H,4,97; H,13.04 


Ref. 
Ex.31 




yellow prism crystals 
(AcOEt) 
mo: 187. 5-188. S"e 


C.^,C1N,0, 
Calc: C,58.69; H,5.44; K,14.41 
Found! C, 58.64; H,5.4S; W,14.30 


Ref. 
Ex.32 


^ie 


yellowish brown 
needle-like crystals 
(AcOEt) 
wp; 146. 5-148. 0*C 


CjAiClNA 
Calc: C,59.91; H,5.87; N,15.53 
Pound: C,59.86; R,5.73; N,15.59 


Ref. 
Ex.33 


CBHeNaA~ 


yellow crystals 

(AcOEt) 
mo: 170. 0-174. 0«C 


C,,H„C11I,0, 
Calc: C,60.50; H,6.04; K,13.44 
Found; C,60.39; H,6.10; M,13.24 
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R" 




Properties 
(recxystallization 
solvent) 


Elemental analysis 


Ref . 
Bx«34 


O-SO^ " 


H 


yelloir needle-lDce 

mo: 232. 0-233. 0-e 


C,^ClN,o,S 
Calc: C,50.19; R,3.72; N,13.77 
Found: C,50.19| H,3.55; N,X3.72 


Re£. 
Bx«35 




B 


yellowish brown 
crystals 

(C^CH) 
re: 225. 5-226. 5«C 


C.A,C1N,0,S 
Calc: C,50.19; H,3.72; N,U.77 
Found: C,50.11; H,3.55; N,13.55 


Re£. 
BX.36 




Me 


yellowisb brown 
crystals 
(BtOR) 
re: 235. 5-237. O^C 


C,AtClHAS 
Calc: C,51.37; R,4.07; M,13.31 
Found: C,51.49; H,4.07; N,13.03 


Re£. 
Ex.37 




GMe 


yellowisb brown 
needle-like crystals 
(StOH) 
re: 238. 0-239.5*0 


vC,^ClM,0,S 
Calc: C, 49.49; H,3.92; W,12.82 
Pound: C,49.44; H,3.79f N,12.90 


Re£. 
Bx.38 




CI 


yellow crystals 
(EtOH) 
re: 236. 0-237. O^C 


Calc: C,4^^*; ^!j!20; N, 12.70 
Pound: C,46.29; B,3.07; N»12.54 



Tftble 5 





Properties 
< recrys tallica tion 
solvent f 


Elemental analysis 


Re£. 
Ex.39 


yellow crystals 

(BtOH) . 
re: 196. 5-197. 5*C 


C,JI^,C1N,0,S, 
Calc: C,43.64; H,3.17; K,13.57 
Found: C,43.75; K,3.06; N,13.33 
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a 


PropertiM 
(recacystallization 
solvent) 


Blcnental analyei* 


Re£. 
Ex. 40 


1 


yellow needle-like 
CEystals 
{Etaa) 
op: 212. 0-213. 0«C, 
decomoosition 


Calc: C,48.^2; H,S.^34; N,14.26 
Found: C,49.18; H,3.26; N«14.33 


Re£. 
Bsc. 41 


3 


yellow plate czystala 
(CH,ai) 
api 215. 0-216. 0^! 


C.AtC1N,0,S 
Calc: Cr51.37; H,4.077 N,13.31 
Found: C,51.25; B,4.09; N^13.02 



Tftble 7 






Properties 
( reerys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.42 


yellow crystals 
(KeOH) 
BO! 216. 0-217. d«C 


Calc: C, 48.32; H,4.32; N,14.12 
Found: C, 48.29; H,4.20; N,14.10 
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OX" 



Re£. 
Ex.43 


KBTs 


y«xxowxs2i laroifn liquid 

MIR spectrum * (EMSO-d,) ppm: 2.32(3H, a), 2.84{2H, 
J , i'ei-?^^?:.,'' J-8HZ}, 6.99{2H, 'd, J«8.5Hx), 7.07 C2H, 
?'«T?«^^ ' 2-2Z*^' J«8H«). 7.58(2H, d, J-BHx), 7.60- 
2"f! ^•W-^.BSCSH, m), 8.36{1H, d, a-8.5Hx), 
9.98 (IB, ■) 


Re£. 
Bx.44 


NBa, 


reddish brom liquid 

NMR epectrum * (CDCl,) ppm: 2.89(2H, t, J»8.5Hx), 3.81(2H, 
q, J-«.SHs), 4.68(4H, m) , 5.84(1H, t, J-€.5Hx), 8.73 (2H, d, 
^"S5*}' 2-2fi?^' J«8Hr), 7.20-7. 35(10H, m), 7.40(1^, t, 
J-8HZ), 7.€1(1B, d, J«8Bx)« 7-71(lH. t, J«8Hs), 7.89(1H« d, 
a*8Bz) ■ 

Mass opectrum ffl/z: 322, 524(3:1, if) 
IR spectrum V(liq) cm"*: 3416, 1522 


Re£. 
Ex.45 


CBHeGH 


yelloir crystals 

NMR spectrum 8 (CDCl,) ppm: 1.50(3H, d, J«6Hz), 3.00(2H, t, 
?"Z??^' 3.73(2H, q, J-7Hz), 4.92(1H, q, J-6Hz), 5.86(1H, s), 
I'iV^^L^^' J-8HZ), 7.38(2H, d, J»8Hz), 7 .45-7.50 (IH, m) , 
7.65-7.75(2H, m) , 7.89(1H, d. J-8.SH2) 

ZR spectrum V(XBr) cm"*s 3424., 1516, 1384 
Itess spectrum m/ss 370. 372l3sl. it} 
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onnge liquid 

SW^trua * jCDCl,) ppn, 2.09(2H. quintet, J.7.5H*). 

»). 7.33 («, «,''^'' «-9<«2H. «1. J-8.5HZ). 7.20-7.30(6h; 
2«?S^^'\^' 1522 



Reference Bxainple 47 

N- [4- [2- [ (2-chloro-3.nltroquinolin.4-yl) aadiio] e thyl] phenyl ] .N. 
methylacetamide 

To 2.59 g of 2-chloro-N-[2.t4-(methylainino)phenyl]etlnrlJ-3- 
nitroquxnoline-4-ainine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
te^erature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 
e hlTvi ^''^ --^^^allization^rom 

176ll7'!o^C ""^^"^^ * "^'^^^ 

Elemental analysis: C^C1N,0, 

Calculated: C, 60.23; H, 4.80; N, 14.05 

Found: C, 60.28; H, 4.70; N, 14.01 

The compound for Reference Example 48 listed in Table 10 was 

obtained by the same method as Reference Example 47 . 

Table 10 



aic 
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@ 





(recxystaUizatloa 
solvent) 


filenental analysis 


RaC. 
BX.48 


yeXlov prisa crystals 
BD2 171. 0-172 -5«e 


Calc.s C,59.63rB»5.75| H«13.91 
Foiiad: C,59.50f B,5.63| ir«13.9S 



Reference Exeanple 49 

2-chloro-5 .6,7, 8-tetrahydro-N- [2- [4- (N-metlylbeazylainiiio) phenyl J 
ethyl] -3-iiltroquinoline-4-amine 

To a suspension of 36.8 g of 2-chloro-5, 6,7, 8-tetrahydro-N- 
[2- [4- (methylaaiino) phenyl] ethyl] -3-nitrosuinoline-4-amine, 14 . 1 
g of potassium carbonate and 370 ml of N,N-dimethylformamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
tenperature irtiile stirring. After stirring at room teni>erature 
for 14 hours, the reaction mixture was added to ice water and 
extracted with metl^rlene chloride. The extract was washed with 
water and then'dewatered and concentrated under reduced pressure. 
The residue was purified by column chromatography [silica gel, 
methylene chloride/n-hexane (1:1)1 to obtain 41.9 g of a red 
liquid. 

IR spectrxm v(liq) cm**: 3432, 1580, 1522 
Mass spectrum m/z : 450, 452 (tT, 3:1), 210{BP) 

NMR spectrum * (CDCl,) ppm : 1. 65-1.80 (4H, m) , 2.02-2.15(2H, m) , 
2.70-2.85 {4H, m) , 3.03 {3H, s) , 3.30(2H, q, J=6Hz) , 4.33 (IH, br- 
s), 4.53(2H, s), 6.71(2H.-d, J=8.5Hz), 7.01{2H, d. J=8.5Hz), 
7.15-7.38 C5H, m) , 7.22 (2H, d, J=7.*5Hz), 7.24(1H, t, J«7.5Hz), 
7.31(2H, t, Js7l5Hz) 

Reference Bxao^le 50 

N- [4-(2-[ (2-dibenzylamino-3-nitroquinolin-4-yl)amino]ethyll 
phenyl ] acetamide 

A mixture of 5.75 g of N- [4- [2- [ (3-aniino-2-chloroquinoUn- 

4-yl) amino] ethyl Jphenyl] acetamide and 11.9 ml of dibenzylamine 

was stirred at 100"C for 10 hours. Water and 10% hydrochloric 

acid were added to the reaction mixture, the precipitate was 

filtered off, and the mother liquor was extracted with methylene 

chloride. The extract was washed with water and then dewatered, 

and the solvent was distilled off. The resulting reddish orange 

oily residue was purified by column chromatography [silica gel. 
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etbyl acetate/n-hexane (1:2-2:1)] to obtain 6.37 g of a reddish 
orange liquid. 

IR spectrum V(liq) cm-* .• 3320, 1668, 1522 

NMR spectrum * (CDCl,) ppm : 2.15(3H, s), 2.88(2H, t, J=7Hz) , 
4.03(2H, q, j»7Hz) , 4.50(4H, s), 7.00-7. 30{13H, m) , 7.42{2H, d, 
J=8H2), 7.50-7.60C3H. m) . 7.92 (IH. d, J=8Hz) 

The confounds for Reference Examples 51-54 listed in tables 
11 and 12 were obtained hy the same method as Reference Example 
50. 



Table U 




reddish orange liquid 



Pronertiea 



Re£. 
Sx.51 



roiR spectrum^ (CDCl,) ppm: X.48{3H, d, J«6.3Hz), 1.78(1H, 
i: 7:5I{£ 2: 'jZl^'' 7.10.7.35(14H, „), 7.50.7.60(3H, 
» spectrtmi V(llq) 00"*: 3352, 1526 



^ Tahlm 12 



NO, 



Re£. 
Bx.52 




n 
2 


— ^ Properties 

orange liquid " ' 

NMR spectrum * (CDCl,) ppm: 1.65-1,85(4H, m) , 

2.30.2.50(2H, m) , 2.60.2.75(2H, m) , 

VkfMilV^l h 7.11(2H, d, J-B.SHx), 7.1s- 
7.30(10H, m), 7.41(2H. d. J«8.5Hz) 

IR BPeetaum Vdiol em"; 3316. 1670, 1518 


ReE 
Ex.53 




1 


reddisa orange liquid ' " 

KMR spectrum * (iaiSO-4,) ppm: 1.95-2.05(2H, m)> 
JmiU^'-.^iJi^^h 2.8e(2H, t, J«7Hr), 3.00(2H, t, 

7:74u'?^d/ii2^;'°^"«' ^-^^^^^ 

.WL_opectruin V(lia) can**: 3352. 1560, 1336 


Re£. 
I Bx.54 


BBn, 


1 j 


reoGU^A orange liquid 
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® 



® 



1 






WR Qpeetrum ^ (CDCI,} ppm: 2*04 (2B, qoiAtat, 

2.75(2a, t, J-7Hs) , 2.76(2B, t, J«7.5Hs). 
3.08(2a, •r«7.SBt)« 3.6d(2H. tJ-THx) , 4.40(4H, 
B}, 4.63 (4H, u)g $*68f2H. d« %r«8.SHz). 6.99 m A 
J«8.5Rs)« 7.12(4B, d, J«8Bs), 7.20-7.30 (12B, a), 
7.32(4B« a«8BB) 

n speetrun V(Uq) cnT't 3344, 1522 
MB9M ffpeetnm m/z: 673 (If) 



Reference Exaxnple 55 

4- [2- [ (2-N-meti^ylbeiizylamino-3--xxitroquinplin--4-yl} amino] ethyl] 
benzenesulfonamlde 

After dissolving 2.41 g of 4-[2-[ {2-chloro-3-nitroquinolin- 
4-yl)alnino]etl^rl] benzenesulfonamide in 7.6 ml of N- 
methylbenzylaminer the solution was stirred at lOO'C for one hour. 
After cooling the reaction mixture to room teiqperature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extieact first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressxire. The residue was purified 
by column chromatography [silica gel, methylene chloride/ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. . 
Recrystallization from methanol yielded reddish orange cryst8^.s 
with a melting point, of 156.0-157.5'C. 
Elemental analysis: cyj,AOaS 
Calculated: C, 65.05; H, 5.90; 15.17 
Found: 64.81; H, 5.91; 14.90 

Reference Bxanple 56 

4- [2- [ (3-amino-2-cliloroguinolin-4-yl) amino] ethyl] benzamide 

After dissolving 2.05 g of nickel chloride • 6H,0 in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylformamide solution containing 6.41 g 
of 4-[2-[(2-chloro-3-nitroquinolin-4-yl)amino]ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 
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off under reduced pressure. The residue was purified by column 
chromatograplor [silica gel, methylene chloride/methanol (30:1- 
10:1)] to obtain 2.88 g of light brown crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220.0-220.5"'C. 
Elemental analysis: C^^ClN^O 
Calculated: C, 63.44; H, 5.03; N, 16.44 
Found: C, 63.28; H, 4.93; N, 16.24 

The conijounds for Reference Exait?)les 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Exanple 
56. 
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Mitt 13 






ir 


Proper tiee 
(reeryatallistttion 
solveat) 


Elemental analysis 


Ref . 
Ex. 57 




light greea ezystals 

(BtOH) 
no: 148. 0-150. 0*C 


C^,C1K,0 
Calc: C,64.31; H,5.40; H,15.79 
Found: C,64.39? H,5.41f N,15.97 


B3C.58 


OH 


faint brown crystale 
(AeOBt) 
no: 218. 0-220. 0<*C 


Calc: C,B5.^/f^i^!^l4i H,13.39 
Found: C,65.04; B,4.93; K,13.29 


£x. 59 


WOjBC 


faint brown needle- 
' like czystala 

(iao-Pr,0) 
no: lia.O-US.Ot 


Calc: 64.95; H,5.45; ir,lX.36 
Found: C,65.09; H,5.41| H,11.40 


ReC. 
Bx. 60 


CH. 


light green czyatale 
(BtOH) 
no: 113. 0-115. 0'C 


Calc: C,65.72f^,'5^7i; H,10.95 
Found: C,65.61; B.5.82; 11,10.95 


Re£. 
Ex. 61 


SO^ 


brown needle-like 
crystals 
(MeOB} 
no: 202. 5-204. 0*C 


C.^C1M,0S 
Calc: C,54.18; H,4.S5; H«14.87 
Found: C,54.11; H,4.47; N,15.07 


Ref. 
fix. 62 


NHEIa 


light brown crystals 
( AcOE t-n-Hexane ) 
not 125. 5-126. S'^C 


Calc: C,55.31; R»4.90; H,14.33 
Pound: C, 55.14; H.4.81; H,14.09 


Ref. 
fix. 63 


mora 


colorless crystals 

Uao-PrOH) 
no: 142. 0-142. 5*C 


C„H„ClN,OS 
Calc: C, 61.73; Hr4.96; N,12.00 
Found: C, 61.61; H,4.84; N,11.82 


Ref. 
fix. 64 


VOhC 


light yelloiriprism 

crystals 

(C^Cl.) 
so: 161. 5-163. S-C 


C,A.C1H,0 
Calc: C, 64.31; R,5.40; N,15.79 
Found: C»64.12; B.5.24| 11,15.65 
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Tkbl« 14 







Properties 
( reczys talXization 
solvent^ 


Slemenbal analysis 


Ref . 
Ex. 65 


so^ 


light brown crystcQ^e 
nor 201.5>202.5*g 


' C,^C1H,0,S 
Caic: C,53.61; H,5.S6; N,14.71 
Found! C, 53.67; H,5.46? N,14.72 


Ex.66 




eolorlesa cxystals 

(Benzene) 
flip; 134.0>134.5«g 


Cj^ClW.O 
Calc.5 C,63.59; H,6.46; H.15.61 
Found: C,63.87; H,6.50; 1^,15.50 


Ref. 
Bx.67 


MHeAc 


brom needle-like 
ezyetale 
(AeOBt) 
bo: lS6.0-15fl.O«(? 


c,A.ciM.o 

Calc: C,€4.42; H,6.76; 11,15.03 
Found: C,64.38; H,6.75; N,14.93 


Ref. 
Ex.68 


CBHeNSAc" 

• 


colorless czystals 
(CH,Cl,.n.Hexane) 
mot 132. 0-134. 0«e 


C„H„C1N,0 
Calc: C,65.19f H,7.D3; W,14.48 
Found: C,65.04; R^7.15; N,14.40 



Table 15 







r' 


Properties 
( recarystallizatioiv 
solvent) 


Elemental analysis 


Ref. 
Ex. 69 


ai-SO,NH, 


•H 


ffreeniflh broim 
czystals 

(CHjCN) 
IBD: 158. 0-160. 0*C 


Cj^,ClN,0^.1/8H,0 
Calc: C,53.86; H,4.59; N,14.78 
Found: C/53.78; B,4.34; N,14.67 


Ref. 
Ex.70 




Ke 


light brown 
crystals 

mp: 201. 0-202. 0*C 


Calc: C,5S.31| B,4.90; H,14.33 
Pound: C«55.32; B,4.96; H,14.11 


Ref. 
Ex.71 


P-SO^ 


OHe 


light brown 
crystals 
(BtOH) 
bp: 196. 5-198. 0*C 


C,A.C1N,0,S 
Calc: C,53.13; H, 4 .71; , N. 13 . 77 
Found: C,53-15; a.4.71;* N.13.87 
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® # 





, Properties 
(reexystallisation 
solvent) 


Blemental analysis 


Re£. 
Bx.72 


light brown crystals 
. (AeOSt) 
ODs 17S. 0-177.0% 


Calc: C,47.M;^Hf!?!9^; H,14.63 
Pound: C,47.03; H,3.89; H,14.41 



Table 17 



Ode 





n 


Properties 
( reczys tallization 
solvent) 


Blemental analysis 


Re£. 
Ex.73 


1 


light yellowish brown 
needle-like ezystals 
(BtOH) 
bo: 202. 0-203. 0*C 


C,gH.|ClM.O.S 
Calc: C,52.9j; R,4.17; H,15.44 
Found: C,52.88; R,4.29; N,15.19 


Ref • 
Sx.74 


3 


light green needle- 
like crystals 
(KeOH) 
wot 163. 0-166. 0*C 


Calc: C,55.31; B,4.90; Ha4.33 
Found: C,55.21y H,4.99| R,14.09 



Tabfe 18 



N^liMcBn 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
&C.7S 


light yellow crystals 
(AcOBt) 
OD! 182.0-lB3.0*c 


Calc: C, 65.oS7"H*^f90i M,15.17 
Poundj C, 64.81; H,5.91| K,14.90 
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Table 19 * 





Properties 
( ncrys tallisation 
solvent) 


Elaneatal analysis 


Re£. 
Ex.76 


gray crystals 
(flHF-B,0) 
bd: 208. 0-210. 0*C 


Calc: C.68.28; B,6.30; N,13.27 
Found: C,68.30; H,8.30; N,13.25 



Table 20 







Frooerties 


Re£. 
Ex. 77 




green ixijuxa 

NUR spectrum 5 (mso-d,) ppm: 2.3a(3H, d, 
J«5.5H2), 2.93(2H, t, Ja7.5Kz}, 3.50(2H, 
td, J-7.5t 7Hz), 4.93(2H, br-s) , 5.27(1H, 

J«7Hs)» 7.24(1H, q« J-5.5H2), 7.35- 
7.4S(4H, m), 7.65(2H. d, J«8.5Hz)« 7.66(1H, 
dd, J«8.5,lHz)« 7.90(1B, dd, J-8.5, lHz)« 
7.95(1B, br-8) 

XR spectnai V(li«) caT': 3360, 1360, 1184 
Mass snectrum m/s: 390. 392(3:1* if) 


Ref . 
Ex. 78 


SO|NHBt 


greeiT liquid 

NUR spectrum ^ (E&lSO-d,) ppm: 0.95(3H, t, 
J«7.5Hr), 2.70^2. 80(2R, m) , 2.95(2R, t, 
J-7:5Hr), 3.50(2H, q, J=7.5Hz), 4.90(2H, 
br-e), 5.25(lfi, t, Jo7.5H2), 7.30-7.45(5H, 
m), 7.60-7.80(3H, m) , 7.80-7.90 (IH, m) 

IR spectrum V(liq) cm': 3352, 1386, 1184 
Mess SDeetrumra/z: 404. 406(3:1. H*) 


Ref. 
BX.79 


SO^-n-Pr 


green liquid 

NKR spectrum ^ (CMSO-d,) ppm: 0.80(3H, t, 
J-7HZ), 1.35 (2R, sextet, i7=7Hz} , 2.65 (2H, 
q, JsTBz), 2.90(2H, t, Jn7.5Hz), 3.50(2H, 
q, a«7.5az), 4.95 (2H, br-s) , 5.25(1H, t. 
J=7.5Hz), 7. 35-7. 45 (5H, m) , 7 .65-7 .70 (3H, 
m), 7.85-7.95(lH, m) 

IR spectrum VClia) cm'S 3352, 1380, 1160 


Ref. 
Ex.80 


SOJNMe, 


deep green liquid 

HUR spectrum ^ (CUSO-d,) ppm: 2.57(6H, s), 
2.96(2B, t, J«7HZ), 3.53 (2H, q, Ja7Hz), 
4.93 (2H, br-s), 5.29(1H, t, J»7H2), 7.35- 
7.45(2H, m), 7.44(2H, d, JaS.SHz), 7.59(2H, 
d, J»8.5Hz), .7.66(1H, dd, Js8, IBz), 
7.90(1H, dd, J«8, IHz) 

ZR spectrum V(liq) em'S 3360, 1338, 1186 
Mass fioectrum m/z: 404. 406(3:1. H") 






darlc green liquid 

NKR spectrum ^ (DKSO-d.) ppm: 2.83(2H, t. 
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J«7.SHx)« 3.45(2H, q, J«7«5Bs), 4.45C2B, a, 
J«S.5BZ)« 4.90(2H, u) . 4.96(1H« t. 
J-5.5BZ), 5.34(IB, t, J-7.SHs}, 7.16(2B, d, 
J-SHz), 7.2I(2B, d, J-8BS) , 7.35-7.45(2B, 
B), 7.68 (1B« J«8.5,2Bs|, 7.97 (IB, dd. 



ZR VPMtxun V(liq) cm*^ 3353 
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VablB 21 







Properties 


ReC. 
Bx.82 


MBn, 


farown liquid 

HBfR spectzum (CSCl,) ppm: 2.82<2H, t, 
Js6.SHz)« 3.44 C2H« a# Js6.5Hz), 3.76(1H, t, 
J-6.5H2), 3.85{2H, br-s) , 4.67(4K, 
6.73 (2H, d, J-8.5H2), 7.06{2H, d, J-S.SBs), 
7.20-7. 40(1H, m), 7.40-7.50{2H. m) , 
7.86(1B« J-8HZ) 

IR spectzum V(liq) cm": 3440, 3356 
Kasa speetzumm/z: 492, 494(3:1, K*) 


Ref . 
Ex.83 




browa liQuid 

NMR spectrum ^ (IMSO-d,) ppm: 1.30 (3B, d, 
JS7.5HZ), 1.82 (3K, 8), 2.81(2H, t, 
Ja7.5Hz), 3.44{2H, td, J»7.5; 7Hz) , 
4.85(1H, q, Jo7.5H2), 4.90(2H, B)., 5.24(1H, 
t, J«7Ha), 7.13 (2H, d, J=8H2) , 7.18(2H, d. 
J-8H2), 7. 35-7. 50 (2H, m) , 7.67(1H, dd, 
J«8,lHz), 7.90-8.00(1H, m) , 8.07(1H, d, 
Ja7.5HaE) 

IR spectrum V(liq) cm*': 3336, 1656 


Re£. 
Ex.84 


NHeAe 


colorless liquid 

NUR spectrum * (DMSO-d,) ppm: 1,74 (3H, s) , 
2.87 (2H. t, J«7H2), 3.11(3H. s) , 3.50(2H, 
q, J-7B2), 4.90 (2H, br-s) , 5.26 (IRr t, 
J»7Hx), 7.15(2H. d, J»8.5Hz), 7.24(2H, d, 
J«8.5Hs), 7.30-7. 45(2H, m) , 7.67(1H, dd, 
J«8:3,1RZ). 7.92(1H, dd, Je8.5, 1H«) 

IR spectrum V(liq) cm**: 3344, 1646 
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I 

TAbltt 22 



06: 



Ref . 
Bx.aS 


_ r 
c^oa 


Hm spectrum * (BKSD-d,) ppm: 1. 60-1.75 (4H, m) , 
f'iilS' ^' 2.58(2H, t, J.6HX). 
2,72 (2H, t, J«7.SBz), 3.28(2H, td, J-7.5, 
^lui'^V^' 4.41(1H, t, J-6Hs), 
S*ffi2' 5' J"«H«), 4.S6(1H, t, J.6HZ). 
7.13 (2H, d, J«8.5Bt), 7.21(2R, d, J«8. SBz) 

IR spactxum Vdiq) caa'*: 3352 

Masg gpeetrtm m/zi 331, 333(3;1. 


Ref. 
Ex.86 




ilg&t broim liquid ^ 1 t. 

NHR speetrun ^ (BMSCMJ.) ppm: 1.60-1.75(4H, m) , 

^' J-6HZ), 2.57(2H, t, 0r»6Hx), 
I'lV^'.^' '^■■'S'^ 2.92 (3H, a). 3.28 (2H, 
?'J??i4 V^^^' ^-«>' 4.40(aa, t, J-7H«), 
7.11(2H, d, J-8.5HZ), 7.14(2H. d, J«8.5Hz}, 
9.46(ia« tar«8} 

IR spectrum V(llq) cm": 3356, 3264, 1336, 1154 


Re£. 
Bx.87 




NMR spectrum ^(CDCl,) ppm: 1.60-1.80 (4H, m) , 
^;'°rV^^' 2.65-2.80 (4H, m) , 3,02(3H, 
® ' 2-?2:^""^3^' 3.52(2H, br-«), 4.52(2H, 
a), 6.70{2H, d, Je8.5Hx), 7.05(2B, d, 
J»8.5Hz), 7.15-7. 40{5H, m) , 7.21(2H, d, 
J-7.5HX), 7. 20-7. 30 (IH, m), 7.31(2B, t, 
J»7.5H2) 

IR spectrum V(liq) cm": 3356 

Hais Bpeetrumm/«. 420. 42213. 1. Jt\ 
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Bx.88 




B 


Prooertias 

iig&t green liquid 

MUR spectrum ^ (Z»SO-d,) mm: 3.32(2R» t, 

3.52UH, td, J«8, 7Hz), 4.94(2H, br-s), 
7.35-7. 45(7H, m), 7.49(1H, 
td, Je6,lH«). 7.67(1H, dd, J-8,lHz). 7.88(1h/ 
dd, J«8,1BZ), 7.95-a.00(lH; ffl) 

IR qpeetrum V(liq) cm*': 3428, 3330, 1180 
Mass spectrum m/z: 376, 378(3:1, H*) 


Re£. 
Ex.89 




CI 


reddish brom crystals 
NMR spectrum * (DBISO-d,) ppn: 2.91(2H, t, 
J-7.5Ha), 3.43(2R, td. J-7.5,6.5Hr) , 5.08(2H, 
br-s), 5.35(1H, t, JaS.SHz), 7.16(2H, br-s), 

J5' 2.5Hz), 7.40(2H, d, Ja8.5Hs), 
7.69 (IH, d, J-9HX), 7.73(2H,-d, J-8.5Ha), 
8.01(1H, d, J82.5BS) 

IR spectrum V(liq) cm'*: 3444, 3372, 1330, 1160 
Mass ang^trumm/z; 410. 412. 414(9;6;1. VT) 
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Ref. 
Bx.90 




yeiaovlBh farom liquid 

NMR apectrua * (OXri,) ppm: 1.50(3H, J«6Hx), 
1-75 (IH, br-e), 2.S2(2H, t, J-7Hz), 3. 46 (2B. 
t, J-7H*), 3.50(1H, br-s), 4.00(2K, br-aj, 
4.50(4H, a), 4.90{1H, q, J-6Hz) , 7.15- 
7.40(17H, m), 7.77(1H, d, J«7.SHx) 

IR apectrun VCllq) cm'*: 3416 

Hagg Bpgetnan n/g> SQ3 (M*! 


Ref . 
Ex.91 




brown liquid 

HMR spectrum ^(CDCl,) ppm: 1.86C3H, br-«), 
2.94(2H, t, J«7Hr), 3.25(3H, br-a), 3.48(2H. 
td, J-7,5.5Bz), 3.60(1H, t. J«5.5H2), 4.01(2H, 
br-B), 4.51 (4R, a), 7.12 C2H, d, J-8Bz), 7.18- 
7.42(15H, m), 7.79 {IH, d, J«8.5Hz) 

XR apectrua V(liq) cm'S 3420, 3370, 1660 
Maao aoectrvra m/ss 529 (iT) 


Re£. 
Ex.92 


KHAc 


brovm liquid 

NMR speetzum * (CDCl,) ppmt 2.17 (3B, a), 
2.88(2H, t, J-6.5H2), 3.44(2H, t, J-6.5Hz), 
3.57(1H, br-a), 4.00(2H, br-s) , 4.50(4H, a), 
7,15(1H, br-8), 7.15-7.30(13H. m), 7.36(1H, t, 
J-7.5HZ), 7.40-7.45(3Br m), 7.78(1H, d, 
J«8.5Hz) 

IR spectrum V(Uq) cm'': 3324, 1670 
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® 



Table 25 




Re£. 
Ex.93 




n 

4 


Properties 

orown liquid 

NMR spectnm ^ (CDCl,) pjan: 1.60-1.80(4B, m) , 
2.17(3R, 8), 2.20-2.3SC2H, m) , 2.65-2 75(28 
m), 2.73 (2H, t, J«6.5Hz). 3.34(2H, 
J-6.5H2), 3.61(2H, br-s), 4.23(4H, 
7.11(2H, d, amSnz), 7,15-7.33 <10H, m) , 
7.41(2H, d, J«8HZ) 

IR spectrum V(liq) ca'*: 3412, 3320, 1668 
Mass aneetrum m/*. 519 flT) 


Re£. 
Ex.94 




1 


green liquid " 
NMR spectrum ^ (CDCl,) ppm: 2.02(2H, quintet. 
J-6.5HX), 2.62(2H, t. J-6.5Hz), 2.83 (2H, t, 
J-6.5HZ), 2.87(2H, t, J=6.5Hz), 3.17(2H, br- 
»), 3.49C2H, t, J«6.5Hz), J.65(1H, br-s), 
4.12(4H, a), 4.63(4H, s) , 6.63(2H, d. 
J»8.5H2), 6.85(2H, d, J«8.5H«) / 7.15 (2H, t. 
J«7.5Hz), 7.20-7 .30 (14H, m) , 7.32(4H, t, 
J«7.5Hs) 

IR spectrum V(liq) cm'*: 3384 
Mass spectrum m/z; 643 (M*) 



Reference Exanple 95 

4- [2- (4-chloro-lH-iiiiidazo [4, 5-c] quinolin-l-yl) ethyl] benzamide 

Upon adding 10 ml of ethyl orthoformate to 2.45 g of 4-[2- 
[ (3-andno-2-chloroquinolin-4-yl)aiiiino]ethyl]benzaniide, the 
mixture was stirred at 80-120"C for 5 hours. After addition of 
n-hexane at room tenperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 
yielded colorless crystals with a melting point of 2 87. 0-2*8 8. 0"C. 
Elemental analysis: CJRjZlNfi 
Calculated: C. 65.05; H, 4.31; N, 15.97 
Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Exanple 
95. 
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R= 


Prppttrti.«s 
( recrystalllsafclaB 
80lv«nt:l 


Elemental analysis 


Re£. 
Ex.96 


CONHMe 


E 


light broHn 
crystals 

(BtQH) 
mz 220. 0-222. 0*C 


Calc: C,65.64; Ht4.70| N,15.36 
rouna: w#oo.do; b#4.7o; Ii#15«u7 


Re£. 
Ex.97 


OR 


H 


light brown 
crystals 

to: 231. 0-232. 0»C 


CA,Ci»,0 
Calc: C,66.77; H,4.a6; R,12.98 
Founa: C»o7.04f H|4»06| N,13.07 


Ref . 
Ex.98 


CX>,Et 


B 


light brown 
crystals 

TO: 128. 0-129. O^C 


C„HuCllI,0, 
Calc: C, 66.40; B,4.78; Nai.06 
Founa: C,66.50; B.4.57; N« 11.05 


Ref. 
Ex.99 




H 


colorless crystals 

(BtOB) 
TO: 165. 5-167. S^C 


.p^ciWA 

Calc: C,67.09; B,S.12; K,10.67 
Pound: C,67,13; B,5.08; N«10.72 


Ref. 
Ex.100 


SO^lHEt 


B 


light green 
crystals 
(EtOB) 
to: 205. 0-206. 5*C 


C^,CIN,0,S 
Calc: C. 57.90; B.4.627 N,13.50 
Found: C.58.18f B. 4.59x N.13 53 


Ref. 
Ex.101 


SOJIK-n-Pr 


B 


light yellow plate 
crystals 
(HeOB) 
to: 231. 5-234. 5"C 


C,.H,.C1N.0,S 
Calc: C,58.80; B.4.93; N,13.06 
Found: C,58.68; B,4.71; N,12.92 


Ref. 
Ex.102 


SO/Qfe, 


a 


light yellow 
crystals 

to: 233.S-235.0«C 


C^,C1NAS 
calc: C,57.90; B,4.62; 11,13.50 
Found: C,S7.71; 8,4.93; N,13.26 


Ref. 
Ex.103 




B 


light yellovish 
brovrn crystals 
(DMF-B,0) ' 
to: 265.0-266.5^ 


Calc: C,55.89; B,3.91; N,14.48 
Found: C,55.72; B.3.73; Na4.52 


Ref. 
Ex.104 


SO,!lHMe 


B 


yellow crystals 
(OHF-^O) 
to: 216.5-217 .5«C 


CjA,C11I,0,S 
Calc: C,56.93; B.4.27; N,13.98 
Found: C,56.79; B,4.43; N«13.80 
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Table 27 











Psppeirties 
( recxys tallisabioxi 
solvent) 


Elemental analysis 


Ex.165 


SO,NHHe 


MA 


colorless crystals 

(OUF-RjO) 
np: 253. 0-254. O'C 


C^.ClN.OjS 
Calc: C,57.90; H.4.62; N,13.50 
Found: C, 57.92; H,4.40; N,13.48 


Ref . 




aw 


light yellow crystals 
mp: 272. 5-273. 5'C 


C,H„C1N,0,S 
Calc: C, 56.80; H,4.93; N,13.06 
Found: C,56.61; H,4.87; N,12.95 


Ref. 
EX* xu / 






light yellow crystals 

\ unr — <i»v 1 

inp: 260. 5-261. 5'C 


C-H„C1N,0,S 
calc: C,59*65; a,5.23; N,12.65 
Found: C,59.70r R,S.21; N,12.51 


Ref. 
Ex.108 




n-Bu 


light brown crystals 
(DMF-H^O) 


calc: CSOTSS; H,5.51; N,12.26 
Found; C, 60.45; H,5.47; K,12.25 


Ref. 
Ex.109 


CHjOH 


H 


light brown crystals 

(EtOH) 


C,^,CIN,0 
calc: C,67.56; R,4.77; H,12.44 
Found: C.67.58; H,4.58; N,12.27 


Ref. 
Ex.110 


CH,OH 


n-Bu 


light yellow crystals 
(AcOBt) 
mp: 177. 5-178. 5'C 


C,A,C1N,0 
Calc: C, 70.13; H,6.14; N,10.67 
Pound: C,70.16; H,6.03; N,10.61 


Ref. 
Ex.111 


mans 


H 


colorless prism 
crystals 
(EtOH) 
dip: 218. 5-220. 0*C 


C,AtClN,0,S 
calc: C,56.93; H,4.27; N,13.98 
Found: C, 56.95; H,4.26; K,13;77 


Ref. 
Ex.112 


NHHs 


Me 


light brown crystals 
(EtOR) 
mp: 249. 0-250. O'C 


C^,C1N,0,S 
Calc: C,57.90; H,4.62; N,13.50 
Found: C,57.96; H,4.74; N.13.21 


Ref. 
Ex.113 


NHM8 


Et 


light brown prism 
crystals 
(EtOH) 
mp: 240. 0-240. Src 


C-AjClN^OgS 
calc: C.58:80; H.4.93; K.13.06 
Found: C,58.67; R,4.84; 2I,12.94 


Ref. 
Ex.114 


MHMS 


n-Pr 


colorless crystals 

(MeOH) 
mp: 221. 5-224. 0"C 


C^,C11J,0,S 
calc: C,59.^5; H,5.23; N,12.65 
Found: C, 59.65; H,5.15; 12.63 


Ref. 
Ex.115 


NHM8 


n-Bu 


light yellow crystals 
(IteOH) 
nqp: 199. 5-200. 5'C 


C^jClN.OjS 
Calc: C,60745; H,5.51; N,12.26 
Found: C, 60.45; H,5.44; N,12.20 
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Male 28 





R* 


r' 


Properties 
( reerys talliufeion 
solvent) 


Elemental analysis 


Ex.116 


NBTB 


B 


llfi^t yelX0ir aeedle- 
like ezystala 
(ISfF-B,0) 
re: 246. 5-247. 0»C 


Calc. : C.62.95i B.4 443 N 11 f^ 
Found: C, 62.79; B«4.36; 12.03 


Re£. 
Ex.117 


NBAe 


B 


colorless crystals 

(EtOB) 
TO: 276. 0-277. 0*C 


C^,C1K,0 

Calc.« CfiS 84 X R A 7A. W 1 1? IIC 
\m0*>^m9mf si|V.rv7 ri,j,3.JD 

Pound: C,6S.66; B,4.76; 15.09 


Re£. 
Ex. 118 


HKAe 


Hto 


faint yellow needle- 

(UeQB) 
to: 250.0-251. O'C 


C^CIK^O 
uaxc. ; v.#DD.9oj nf9.03; Nyl4.79 
Pound: C, 66.46; B,5.03; N,14.80 


Ref . 
Ex.119 




Bt 


yellowish orange 
crystals 
(AcOBt) 
re: 215. 0-215. 5"C 


C^CIW.O 
Calc: 0,67.26; B,5.39; N« 14.26 
Pound; C,67.44; 3,5.41; H,14.22 


Re£. 
Ex.120 


NBAe 


n-Bu 


^iffnc zxrown crystals 
(He(ra) 
re: 220.0-220.5*^ 


Cj^HjiClN 0 
Calc: C,68.48; B,5.99; N.13.31 
Found: C,68.47; B,6.00; N,13.58 


Re£. 
Ex.121 


NMeAe 


B 


coAOf xess neecLLe— xijce 
crystals 
(EtOB) 
TO! 137. 0-137. 5«C 


C,jtt,ClN,0 
Calc: 0,66.58; B,5.05; H,14.79 
Found: C, 66.50; B,4.96; K,14.77 


Re£. 
Ex.122 


NMeAc 


Ha 


colorless crystals 

(iso-PrOB) 
re: 248. 5-249. 0*C 


CAiClN.O 
Calc: C,67.26; B,5.39; N,14.26 
Poundt 0,67.30; R,5.42; B,14.24 


Re£. 
Ex.123 


NHaAc 


Bt 


£aint brown prism 
jsrystals 
(TBF) 
re: 233. 0-234. 5*C 


C^CIN^O 
Calc: 0,67.8^; B.5.70; K,13.77 
Found: 0,68.06; B,5.58; N,13.94 


Ref. 
Ex.124 


NHdAc 


n*Bu 


colorless crystals 

(AcOEt-iso-Pr,0) 
re: 175. 5-176. 0'C 


C^CIN.O 
Calc: 0,69.03; B,6.26; K,12.88 
Found: 0,69.07; B,6.22; N,12.85 


Re£. 
BX.12S 


NBn, 


a-Bu 


colorless crystals 
(AcOBt) 
mi 151. 5-152. 5«C 


C^CIN, 

Calc: C,77..33; B,6.31; N,10.02 
Found: 0,77.42; H,6,29; N,10.11 


Ra£. 
Ex. 126 


CBHeNHAe 


£t 


light yellow crystals 
(AcOEt) 
re: iaB.S-190.5'C I 


C,A.C1N,0 
Calc; 0,68.48; B,5.99; H,13.31 
Pound: 0,68.27; B,6.11; N,13.21 
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Table 29 



^ R Properties 1 





R" 




Properties 
( recrys tallixatioa 
solvent^ 


Elemental anal^raie 


Re£. 

EX. 127 




H 


light yellowish brown 
crystals 
(DMP-H,0) 
xhd: 247.5-249,5*0 


Cj^,ClM^O,S 
Calc: C, 55.31; H,4.90; N,14.33 
Pound: C,55.03; H,4.76? H,14.40 


Re£. 
Ex.128 


NHUa 


a 


colorless czystals 

(iso-PrOH) 
mo: 202 .0-204 , 0*C 


C,AiClN,0,S 
Calc: 0,56.36; H,5.23; N,13.84 
Found: 0,56.51; H,5.41; N,13.57 


Re£. 
Ex.129 


NHHS 


Me 


colorless prism 
crystals 
(EtOH) 
no: 247. 0-248. 0'C 


Oalc: 0,57.34; h/5.53; M,13.37 
Pound: C,57.34; H,5.72; N,13.16 


Re£. 
Ex.130 


NKMS 


n-Bu 


colorless needle-like 
crystals 
(AcOEt) 
mo: 164,0-lS5.0*»r 


0^,01N,0,S 
Calc.:.C,59.92; H,6.34; N,12.15 
Found: 0,59.70; H,6.22; M.11-95 


Re£. 
Ex.131 


HHAe 


H 


colorless crystals 

(MeOH) 
no: 247. 0-249. 0*C 


C,A,C1N,0 
Calc: 0,64.95; H,6.00; N,15.X5 
Found: 0,65.14; H,5.72; N,15.23 


Re£. 
Ex.132 


NHAC 


He 


colorless needle-like 
crystals 

(EtOH) 
rap: 249.0-250.0»C 


OjA,ClN,0 
Oalc: 0,65.87; H,6.05; N,14.63 
Found: 0,65.82; H,6.05; K,14.'61 


Ref . 
Ex.133 


NHAc 


Et 


colorless crystals 

(AcOEt) 
xnp: 202. 0-202. 5*C 


0^C1N.0 
Oalc: 0,66.57; H,6.35; N,14.12 
Found: 0,66.32; H,6.24; N,14.04 


Ref. 
Ex.134 




n-Bu 


colorless crystals 

(AcOEt) 
ino: 192. 0-193. 0'C 


Oalc: C,67.^83^**Hf^°88; M,13.18 
Found: 0,67.89; H,7.02; M,12,93 


Re£. 
Ex.135 


NMeAc 


K 


light brown crystals 
(iso-PrOH) ' 
mo: 191. 5-192. S'^C 


Oalc: ceS-^'-^'^Ilfe^OS; N, 14.63 
Found: 0,66.07; K,6.02; M,14.61 


Re£. 
Ex.136 


NMeAc 


Me 


colorless crystals 

(EtOH) 
mp: 229. 0-230. 0*C 


O^CINO 
Oalc: 0,66.57; H,6.35; W,14.12 
Found: 0,66.40; H,6.35; M,14.11 


Re£. 
Ex.137 


MMeAc 


Et 


colorless needle- like 
crystals 

(THF) 
mo: 217. 5-218. S'C 


0,AtClN.O 
Oalc: 0,67.22; H,6.62; N,13.63 
Found: 0,67.17; H,6.62; N,13.68 


Ref. 
Ex.138 


NKeAe 


n-Bu 


colorless crystals 

(AcOEt-iso-Pr,0) 
mo: 147. 0-148. O'C 


C„H„C1N,0 
Calc: 0,68.40; H,7.12; N,12.76 
Found: 0,68.52; H,7.17; N,l2,77 
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TBblm 30 



OX 









Propertiea 
(recrystalliration 
soXvenfc) 


Elwnental axialysis 


Re£. 

Ex.139 


CHMeNHAc 


H 


colorless crystals 

CAcOEt) 
bd: 192. 5-193. 5"C 


CLftjClNO 
Calc: C,66.ff7; H,e.35; H.14.12 
Found: C,66,e3f H,6.47; N,14.29 



Table 31 








r' 


Properties 
(reerystallizatlon 
solvent) 


Elemental analysis 


Ref . 
Ex.140 


m-SO/lH, 


H 


brom crystals 
(DMF-H,0) 
inp: 261. 0-262. 5*C 


C,A,C1N,0,S.1/4H,0 
Calc: C,S5.24; B,3.99; Ka4.32 
Found: C,55.06; H,3.71; N.14.44 


Re£. 
Ex.141 


P-SO^ 


Me 


light brovn crystals 
(CR,C3I) 
mo: 276. 5-278. 0"C 


C,AtClN.O,S 
Calc; C. 56.93; H,4.27; K,13.98 
Pound: C,56,66f H,4.11; K, 13.81 


Ref. 
Ex.142 


p-so^ 


OMe 


light brom crystals 
(CH,CM) 
mo: 266. 5-268. ©•C 


C,AtClN,0,S 
Calc: C, 54.74; B,4.11; H,13.44 
Found: C, 54.47; H,3.96; K.13.29 


Re£. 
Ex.143 




CI 


light brown crystals 
(CH,CN} 
mo: 263. 0-264. 0'^C 


C,A|CW,S 
Calc: C, 51.32; H»3.35; N,13.30 
Found: C^51.13; B,3.16; N.13.07 



Table 32 






Properties 
( recrys talliza tion 
solvent) 


Elemental analysis 


Re£. 
Ex.144 


light brown crystals 
(O^CN) 
mo: 238, 5-239. 5«C 


C.A,C1N,0,S, 
Calc: C,48.91; R,3.34; N,14.26 
Found: C,49.06; H,3.23; N,14.53 
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Tahlm 33 




OX 





n 


Properties 

(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.145 


1 


colorless needle-like 
crystals 

(EtOH) 
mo: 260. 0-261. O'C 


Cj^ClN,0,S 
Calc: C,54.77; H,3.51; If,15.03 
Found: C,54.73; .H,3 ,48; 11,14.84 


ReF! 
Ex.146 


3 


colorless crystals 

(DMF-H,0) 
moi 183.'5-lff4.0»c 


Calc.: C,56.i3; H,4.27; N,13.98 
Found: C,56.65; B,4.25; K,13.68 



Table 34 



Re£. 
Ex.147 



P roperties 

colorless crystals — ^— ^_ 

ram spectrum (DHSO-d,) ppm: 1.81(4K, br-s) , 2.88(2H, 

3-3.0(2H, t, J.7.5H2). 4.50 (2H, 
V'ar^l^H^^' ^' J-7.5H2),, 5.24(1H, s), 7.10(2H, d. 
J=8Hz), 7.22 (2H, d. J=8Hz) . 8.04(1H, 8) 



IR spectru m Vdio) can*^ 3436 



Reference Example 148 

4- [ 2- (4-chloro-2-inethyl-lH-iiidda2o [4 , 5-c] quinolin-l-yl) ethyl] -N- 
{ 1 -e thoxye thylidene ) benzenesul f onamide 

Upon adding 9.4 ml of ethyl orthoformate to 2.34 g of 4-[2- 

[ (3 -ainino-2-chloroquinolin-4-yl) amino] ethyl] be^zenesulf onamide, 

the mixture was stirred at 140»C overnight. After cooling the 

reaction solution, n-hexane was added for decantation, and then 

the residue was purified by column chromatography [silica gel, 

ethyl acetate /n-hexane (1:1-4:1)]. This was crystallized from a 

mixed solution of ethyl acetate and n-hexane to obtain 1.67 g of 

crystals. Recrystallization from ethyl acetate yielded yellow 
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needle-like crystals with a melting point of 151. 0-152. 0«C. 
Elemental analysis: C^ClN^o,S 
Calculated: C, 58.65; H, 4.92; N, 11.90 
Found: C, 58.59; H. 4.70; N, 11.71 

The compounds for Reference Examples 149-152 listed in " 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 








r" 


Properties 
< recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.149 


Et 


Et 


light yellowish brown 
czystals 
(DUF) 
rap: 177. 0-178. 0'C 


Calc: C,60.17; H,V.45; N,ll*23 
Found: C, 60.02; H,5.46; N,ll.ll 


Re£. 
Ex.150 


n-Pr 


n-Pr 


yellow needle-like 
crystals 
(iso-PrOH) 
mp: 117.6-117.5'C 


C^,C1N,0,S 
Calc: C,61.53; H,5.93; N,10.63 
Pound: C, 61.41; H,5.90; M,10.84 


Re£. 
Ex.151 


n-Bu 


n-Bu 


yellowish brown 
czystals 
(AcOBt-n-Hex) 
bid: 99. 0-100. 5*C 


C,A.C1N.0,S 
Calc: C,62.74; H,6.35| N,10,09 
Found: C, 62.58; H,6.41; K,10.13 



Table 36 





Prooerties 


Re£. 
Ex.152 


reddish brown crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.00-1.25 (3H, m) , 3.71(2H, t, 
J=7H2), 4.22(2H, q, J»7H2) , 5.09(2H, t, Je7H2) , 7.10- 
7.15(1H, m), 7.40-7.60(2H, m) . 7 .65-7 . 80 C2H, m) , 7.90- 
8,00(1H, m). 8.08(1H, dd, J=8, IHz) , 8.25(1H, a), 8.50- 
e.SS(lH, m), 8.65(1H, s) 

IR spectrum V(liq) cm"; 1366, 1162 
Mass spectrum m/z: 442, 444(3:1. If) 



Reference Exainple 153 

4- [2- (4-chloro-2-ethyl-lH-imidazo [4, 5-c] qainolin-1- 
yl) ethyl] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ {3-amino-2-chloro- 
q[uinolin-4-yl) amino] ethyllbenzyl alcohol in 75 ml of toluene, 
3.1 ml of propionyl chloride was added. After stirring at room 
temperature for 3 hours, 0.17 g of p-toluenesulfonic acid-lHjO 
was added and reflux was carried out for 6 hours, after which 
the reaction mixture was concentrated xmder reduced pressure. 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After dewatering the methylene chloride layer, 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride /methanol (50:1)] to obtain 1.70 g of light 
brown crystals.. Recrystallization from isppropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 5'C. 

Elemental analysis: C,,H,,C1N,0, 
Calculated: C, 68.32; H, 5.73; N, 9.96 
Found: C, 68.32; H, 5.74; N, 9.98 

The confounds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Exanple 153. 
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V«ible 37 









Properties 
(reczystollization 


Elemental azialysis 


Ref . 
Ex.154 


Me 


He 


colorless crystals 

(Iso-PrOH) 
ro: 150. 5-152. 5'C 


C-H„Cil2I,0, 
Calc: C,66.41; H,6.0Bj N,10.56 
Found: C,66.30; H,6.25; N,10.63 


Re£. 
EX.155 


Et 


Et 


colorless crystals 
( iso«PrOH-iso-Pr,0 ) 
mi 128. 0-129. 0'^C 


Calc: C,67?S7?^HrCK63; N,9.87 
Found: C, 67.57; B,6.52; N,9.91 



Teble 38 





Properties 
( recry s talliza tion 
solvent) 


Elemental analysis 


Ref. 
Ex.156 


light broim crystals 
(i8o*PrQH) 
mp: 187. 0-189. 0"C 


Calc: C,587i5; H,5.82j N,12.94 
Found: C, 58.31; K,5.98; M,12.90 



Reference Exasiple 157 

4_ [2- (2-ethoxyniethyl-4-hydro3cy-lH-iinida20 [4, 5-c] quinolin-1- 
yl ) ethyl ] benzenesulfonamide 

Upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-[2- 
[ (3-amino-2-chloroquinolin-4-yl) amino] ethyl] benzenesulfonamide, 
the mixture was stirred at 80^13 O'C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3.90 g of crystals. 
Recrystallization from a mixed solution of N,N-dimethylfornBmide 
and water yielded colorless crystals with a melting point of 
300'C or higher. 

Elemental analysis: C„H,^,0««1/2H,0 
Calculated: C, 58.52; H, 5.26,- N, 13.00 
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Found: C, 58.41; H, 5.00; N, 12.75 

The conpounds for Reference Examples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Exaxnple 157. 



Table 39 






R- 


r 


Properties 
(recxystallisatloa 


Elemental analysis 


Re£. 
Ex.158 




iso-Pen 


light broim crystals 
CEMP-H,0) 
mp: 230Q*C 


C^^,0,S-1/6H,0 
Calc: C,62.56; H,6.01; N,12.69 
Pound: C,62.27; H,5.80; K,12.57 


Re£. 
Ex.159 


sojm. 


DF, 


light brown crystals 
(DMF-H,0) 
mo: aoo*C 


CalC! C,52.29; H,3.46; N,12.84 
Found; C.52.16; H,3.38; N,12.86 


Re£. 
Ex.160 




CH,CH,CF, 


light brown crystals 
(X2fF-H,0) 
nip: 290. 0-291. 5*C, 
decoBipefiition 


CL,H„F^,0,S 
Calc: C«54.31; H,4.12; K,ia-06 
Found: ^54. 33; H.3.87; H.12.01 


Re£. 
Ex.161 


SOJNH, 


CK,oa 


faint farom crystals 
(DKP-H.O) 
mo I 294. 0-296. 0»e 


Calc: 57. 28; H,4.55; H,14.06 
Pound! C,57.17/ H.4.60; K,14.06 


Ref . 
Ex.162 


so^ 


CH,OMe 


light bro«m crystals 

(EtOH) 
mo: 277. 5-278. 5'C 


CJJf,0,S -1/411,0 
Calc: C,57.61; K,4.96; W,13,44 
Found; C,57.52; H,5.04; K,13.34 


Re£. 
Ex.163 


NHMs 


CB,OBt 


light brown crystals 
-(HeOH) 
mo: 231. 0-233. 0"C. 


Calc: C,59.9l^5:^!49; H,U.72 
Found; C,60.00; H,5.52; W>12.68 


Ref. 
Ex.164 


SO,NKHe 




light brown crystals 
(EMF-HjO) 
mpr 288. 0^289. 0°C 


Calc: 0,63.28? h',^.54; N,12.83 
Found: C,63.07? H,5.41; N,12.57 


Re£. 
Ex.165 


SO,NIfife 


CHjOBt 


light yellow crystals 
no; 268. 5-270. 0»C 


Calc: C,55.98; H,5\49f N,12.72 
Found; C>60.09; H,5.44? N,12.90 



Table 40 





R" 


R- 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.166 




CHjOEt 


light brown crystals 
<DMP-H,0) 
np: 2300*C 


C,,ILjN,0,S-l/3IL0 
Calc: C, 57.78; H,6.16; N,12.83 
Found: C,57.54; H,6.16; N,12.68 
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Ex.167 



MMeBn CH.OEt 



colorleaa crystaXa 

(TBF) 
ap; 235-0-238.5^ 



C,7?^f; H,7.3i; N,U.79 
Pomd; C,73,43; H,7,2S; K.ll . 92 



.Oj-l/4H,0 
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• 06:. 





Properties 
(recrvstalllratlon solvwit) 


Blenental analysis 


Ref . 
BX.16B 


colorless needle-like crystals 
(taOBt) 
no: 186. 0-186. 5*C 


Calc\: C,73.82|^'°i.42,- N,9.22 
Potmd; C,73.64; H,6.39; N,9,16 



Table 42 




Re£. 
Ex.169 


■ 


A 

n-Pen 


Prcjpertiefl 
light brown crystals 

NttR spectrum ^ (SKSO-d,) ppm: 0.87 (3B, t« J"7Bz), 
1.15-1.40 (4a, m), 1.63{2H, quintet, J-7Rz}, 
2.43 (2H. t, J=7Hz), 3.20(2H. t, J«7Hz) , 4.73 (2B, 
t, J.THz). 7.21(2H, br-B), 7.29(2H, d, J-8Hz) , 
7.45(2H, t, J-8H2), 7.50(1H, d, J-8H2) , 7.73 (2H. 
d, J-SHz), 8.07(1H, d, J-8HX), 11.43 (IH, br-s) 

IR spectrum V(KBr) cm*S 1660, 1336, 1162 


Re£. 
Ex. 170 




iso-Bu 


yellowisb Jorown crystals 

'NUR spectrum if (DHSO-d.) ppa: 0.89(6H, d,' C«7Bs)« . 
2.05-2.15 (IH, m), 2.32 (2H, d, J«7Hx} , 3.18(2H, 
t, J-7HS); 4.74UH, t, J-7H2), 7.23UR« br-s) , 
7.29(2H, d, J-8.5H2), 7.30-7 .35 (IK, m) , 7.40- 
7.51(2H, m), 7.73 (2K, J«8.5Hz), 8.05-8.10j(1H, 
m), 11.4(1B, br-s) 

IR spectrum V(KBr) cm"*: 1652, 1348, 1162 


Re£. 
Ex.171 






ligbt yellow crystals 

NMR spectrum ^ (SKSO-d.) ppm: 0.15-0.25(2H, m) , 
0.45-0.55(2H, m) , 1.05-1.10 (IH, m) , 2.55- 
2.60(2H, m), 3.22(2H, t, J«7H2), 4.82(2H, t, . 
Jo7H2), 7. 24 (2H, br-s), 7.34(2H, d, J08H2) , 
7.35-7.40(lH. m), 7.50-7.60 (2H, m) , 7.74(2B, d, 
J«8H«), 8.10-8.15 (IH, m), 11.72 (IH, br-s) 

ZR spectrum V(KBr) cm": 1656, 1346, 1164 


Re£. 
Ex.172 


NHMs 


r< 


colorless crystals 

HHR spectrum ^ (CHSO-dg) ppm: 0. 05-0.15 (2B, m) , 
0.45-0.55(2H, m) , 1.05-1.15(1H, m) , 2.39(2H, d, 
J-7HZ), 2.91(3H, 8), 3.07(2H, t, J-7Hx) , 
4.67(2H, t, J-7H2), 7.02(2H, d, J«8.5H«), 
7.11(2H, d, J-8.5HZ), 7.28(1H, t, J-7.5H2), 
7.44(1B, t, Js7.5Hz), 7.49(1H, d, J«7.5Hz), 
8.05(1H, d, Js7.5Bz), 9.54(1B, br-a) , 11.41(1B, 
br-s) 

ZR spectrum V(KBr) cm": 1620, 1332, 1154 
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Tsable 43 










Properties 


Re£. 
Ex.173 




CBflE 


light brown crystals 

HMR speetrun ^ (SKSO-d,) ppm: 2,38 (3H, s) , 
3.27(2R, t, JS7.5H2), 4.42 s), 4.87 (2H, t. 
J-7.5KZ), 5.56 (IH, br-s) , 7.25-7.35 (2H, m) , 
7.40C2H, d, JaSHz), 7. 40-7. 55 (2H, m) , 7.69(2B, 
d, J«8Hz)t 8.08 (IBt d, J«8Hz}, 11.44 (IB, s) 

ZR spectrum V(XBr) anT': 1666* 1314, 1158 



TSble 44 




Ref . 
Ex.174 



Prooerties 



light yellow crystals 
NMR spectrum ^ (DUSO-d,) ppm: 1.10-1.20 (6H, m) » 3.16(2K, 
t, J-7HZ), 3.45-3.60(4H, m) , 4.40 (2H, s) , 4.78 (2H, t. 
J-7HZ), 5.05 (2H, a), 5.13 (2H, s), 7 .20-7 .25 (2H, m) , 
7.30-7.35 (3H, m) , 7.45-7 .55 {2H, m) , 8.08 (IH, d, J=8Hs), 
11.48(1R, s) 

ZR spectrum V(RBr) cm'S 1680 
Mass spectrum m/Z! 463 (MT) 
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Table 45 




Ref . 
Ex.175 


R* 


R^ 
He 


— Propertiea 

coxozJLesa cryatala 

KMR apectrtai * (DMSO-d,) ^jpm: 1.65-1.80(4H, m) . 
^'ln\ll' f^' 2.45.2.60(2H, ») , 2.75-2.85 (2H. m) , 
L ll^^ ^k.iZ'^'l^^' 4.39 (2H, t, J.7.5Hr), 7.23 (2H, 
^' J-8HZ}, 7.74(2H, d, J.8Hx), 

Iw.oSclH, br-a) 

IR spectrum V(KBr) em-'; 3364. 3252. 1654. 1332.1158 


Re£. 
Ex.176 




£t 


coioriesa cryatala 

NMR apectrum S {Tasso-d,) ppm: 1.21(3H, t, J«7.5Hz), 
1.65-1.80 (4H. a), 2.45-2. 60(2H, m) , 2.55(2H, 
?"?i?«''.^-Z^;V°^^' 3.05(2H, t, J.7.5H;), 
ti^i?: h a-7.5Ha), 7.22(2H, hr-a) , 7.30(2H, d, 
J»8.5H2), 7.73(2H, d. J«8.5Hz), 10.67(1H, br-a) 

IR apectrum VfKBr) m"; 3224, 3088, 1650. 1332,1160 


Re£. 
Ex.177 


NHMs 


CH,OEt 


colorleaa cryatala ~" ' 

NMR apectrum (nKSO-d,) ppm: 1.13 (3H. t, J-7H2) , 
2.45-3.60(2H, m), 2.80-2.90(2H, 
3.01(2H, t, J-8HZ), 3.49(2R, q, 

4.4S(2H, t, J.8Ha), 7.09{ffl, d, 
?«®^!?f^' 7.15 (2K, d. J«8.5Hx), 9.55 (IH, br-a), 
10.74 (1H« br-a) 

IR apectrum V(KBr) cm"; 3464, 1652, 1330, 1148 



Table 46 



Ref. 
Ex.178 



— 7 — 5 Properties 

colorleaa crystals 



NMR spectrum ff {DMSO-d,) ppm: 0.10-0 .20 (4H, m) , 0.45- 
0.55 j4H, m), 0 .95-1.00 (IH, m) , 1.00-1.10 (IH, m) , 
1.71 (4H, br-a), 2.27 {2H, d, J«6.5H2), 2.43 (2H, d. 
^"M!? ' 2.81(2H, br-a), 2.197(2H, t, 
J-7.5HZ), 4.37(2H, t, J-7.5H%), 5.06{2H, a), 7.09(2H, 
d. J-8.5HX), 7.27(2H. d, J-8.5Hr), 10-66C1H, br-a) 
IR apectrum V (KBr) cm''; 1736. 1660 



Reference Exairi)le 179 

4 - [ 2 - ( 4 -chloro-2 -e thoxymethyl-lH-iinidazo [ 4 , 5-c ] quinolin-1- 
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yi) ethyllbenzenesulfonamide 

To a suspension containing 3.03 g of 4-[2- (2-ethoxymetyl-4- 

III Of triethyl«„ine and 30 na of toluene there was added 
dropwxse 2.8 of phosphorus oxychloride at roo. tenperature 
and then the mixture was stirred at 120-C for 5 hours. The 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystals were 
purified by column chromatography [silica gel, metlqrlene 
chloride/methanol (20:1)] to obtain 1.89 g of light brown 
crystals . 

IR spectrum v{KBr)- cm-' j 3-360, 1332, 1160 
Mass spectrum- m/z : 444 (M*) 

NMR spectrum 5 (DMSO) ppm : 1.16(3h, t, J=7H2) , 3.30(2H, t, 
J=8H2), 3.56(2H, q, J=7H2) , 4.59(2H, s) , 4-99(2H, t, J^BHz) , 
7.24(2H, br-s), 7.41{2H, d, J=8H2) , 7 .77-7 .82 (4H, m) , 8.11- 
8.13 (IH, m), 8.45-8.47 (IH, m) 

The compounds for Reference Examples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. 



47 





R* 


R^ 


PTpperties 
(recxystalUzatioa 
gQlvmty 


F.lwTwnfnl analysis 


Re£. 




n-Pen 


light brown crystals 

(EtOH) 
_ gpi 212. 0-213 . O^C 


Calc.: C,60T??; H^STsi; N,12.26 
Pound: C, 60.28; H,5.46; K,12.04 


Re£. 
Ex* 181 


SOJNR, 


iso-Pen 


light yellow needle- 
like crystals 
(BtOH) 
240.0-241. 5-P 


C^C1N,0,S 
i'Slf-J?? H,5.51; N«12.2o 
Pound: ceO.Sl? H,5.53i N,12.25 


Re£. 
Ex. 182 






(0MF-H,O) 
gp? 266.0-270 . 0*C 


calc. J C38.14; H,4.99; H,12 .33 
Found: C,58.17; H,4.79; W,12.49 


ReC. 
Ex.163 


sojna. 


CF, 


light brown ctv^i^aIa 
{DMP-H,0) 
bp; 233. 0-254. O'C 


Calc: C,50iiy; H,3Mo; M,12.32 
Pounds, C, 49.93; H,3.14; N,12.3S 


Re£. 
Ex.184 


so;nh. 


CB,CH.CF, 


yellowish hr-ftum 

crystals 
(DMP-H,0) 
»p: 239.5-241.5"C 
deeonipoBifciQn 


C„H.,C1P^0-S 
calc: C, 52.23; H,3.76f K,ll,60 
Pound: C«52.34; B,3.94| N,11.85 


Re£. 
Ex. 185 


sow 


CH,OMe 


light brown crystals 

mp: 234.5-235.5*0 

deconiDOSiticsn 


CL-H,fClN,0,S 
Calc: 0,55.75; B,4.44; N,13.00 
Pound: 0,56.00; H,4.17; M,13..08 


Re£. 
Ex.186 


NHMs 


r< 


light brown crystals 
<AcOSt) 
mp: 205. 0-206. 0«C 


C^C1N,0,S 
Calc: C, 60.72; K,5.10; N.12.31 
Pound: 0,60.87; H,5.14; N,12.01 


Re£. 
Ex.187 


KBKS 


CR^OEt 


£aint brown crystals 
(EtOB) 
mp: 198. 5-200. 5°C 


c^caN,o,s 

Calc: C,57.57; H,5.05; H,12.21 
Found: C, 57.59; H,5-04j N,12.15 


Re£. 
Ex.188 


50,NKHe 


/-< 


light brown o^ystals 
(OIF} 
mp: 255. 5-257. 0"C 


C^C1N,0,S 
Calc: C, 60.72; H,S.10; H,12.31 
Found: 0,60.62; H,5.02; 11,12.26 


Re£. 
Ex. 189 


SOJIBUe 


CR,OEt 


light yellow 
crystals 
(XHF-H,0) 
HQ! 214. 0-215. 5*e 


C^C1K,0,S 
Calc: C,57.S7; H,5.05; N,12.21 
Found: C, 57.48; H,4.90; N,12.41 
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Table 48 







R 


Properties 
Crecryatallization 
flolvent) 


Elemental analysis 


Ref . 
Ex.190 




He 


light brown crystals 
(DMF-H^O) 
np; 283. 0*286. Q'C 


Calc.: C,SS.74; it, 5. 29 f N, 13. 68 
Pound; C>55.65; H.5.15? W.U.68 


Re£. 
Ex.191 




St 


light brom crystals 
{DMP-H,0) 
bp: 271. 0-273. 0*g 


Calc: C,^r.73; H, 5. 59? N, 13 .23 
Pound: C,36.51; H.5.45; N,13.37 


Ref. 
Ex. 192 


so^ 


CB,OEt 


light yellow neecLle- 
like crystals 
(EtOR) 
n©: 208.0-209 


C,]H,.C1K OS 
calc.: aSsTlir h/5:61; N,12.48 
Found: C,55.86; H,5.65; N,12,22 


Ref. 
Ex.193 


NHMs 


CB,OEt 


colorless needle-like 
crystals 
(EtC2H) 
bo: 169. 5^170, 0*C 


C^C1N,0,S 
Calc: C,57.07; H,5.88f N,12.10 
Pounds, C,56.77; H.5,80; N,U.02 



Table 49 





Properties 
{ recrys tallisation 
■olventf 


y Elemental analysis 


• Ref. 
Ex.194 


colorless crystals 
<Benzene-n-Hexane ) 
BiDx 109. 0-110. 5"C 


C,A,C1N,0, 
Calc: C,70.35; H,6.75; N,8.79 
Found: C,70.18; H,6.74; N,8.88 
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® 



Xafale 50 



.Properties 



Ref. 
£x.I95 



brown czyataXa 
Wa spectzum (mso-a.) ppm: 0.93 (6H, d, 

^•"•^•20(1H, m). 2.47{2H, d, J-7Hr), 
25' ^ ^-7H«), 4.91(2H, t, J.7H«), . 

d, <r*8.5Bz), 7.75-7. 80(2H, ffl) , 8.05-8.15(lH. 
m), 8. 40-8. SO (IB, m) 

IR spectru m VCKBr) em''; 1332. 1160 



Oltable 51 



aX 



Properties 



Re£. 
Ex.196 



brown liquid 

NMR spectrum 5 (CDCl,) ppm: 1.20(3H, t, Je7Hz), 1.80- 
2.00(4H, m), 2.97(2K« t, J-7.SH*), 3 .00-3 .10 (2H. m) , 
3.01{3H, 8), 3.10-3.20(2H, m) , 3.52{2H, qr J-7Hz), 
4.43 (2H, 8)^ 4.52(2H, s), 4,57(2H, t, J-7.5H«). 
6.65{2H, d. J-8.5HZ). 6.85(2H, d, J«8.5ttB), 7.20(2H. 
d, J«7.5Bz), 7.24Clfi. t,* J«7.SBz), 7.31(2H, t, 
J«7.SHz) ^ 

IR spectrum V(liq) cm"*: 3424 

Mass spe ctrum m/z; 4B8. 490(3;1. H") 



Reference Exai^ple 197 

N- [4 - [ (2 - (4-dibenzylainino) -2-ethoxymethyl-lH-iinidazo [4,5- 
c ] quinolin-l-yl ) ethyl ] phenyl ] acetamide 

A mixture of 5.21 g of N-[4- t2-[ (3-amino-2- 
diben2ylaitdnoquinolin-4-yl) amino] ethyl]phenyl]acetaniide and 4.21 
g of ethoxyacetic acid was stirred at 140'C for 10 hoixrs. Ethyl 
acetate and a 10% sodixim hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering. 
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the solvent was distilled off. The residue was pttrified V 
column chromatography [silica gel, ethyl acetate/n-hexane (1:2- 
1:1)] and washed with a mixed solution of ethyl acetate and 
isopropyl ether to obtain 2. 35 g of light brown crystals. 
Recrystallization from ethyl acetate yielded colorless needle- 
like crystals with a melting point of 171. 0-171. S»C. 
Elemental anatlysis: C„K,^,0, 
Calculated: C, 76.13; H, 6.39; N, 12.00 
Found: C. 76.23; H, 6.32; N, 11.98 

The compounds for Reference Bxanples 198-204 listed in 
Tables 52 to 56 were obtained by the same method as Reference 
Exan^le 197. 

Tabla 52 





Properties 
( reczys tallica tioa 
solvent) 


Elemental analysis 


Re£. 
Ex.198 


light yellow crystals 
(AeOEt) 
mo: 188. 5-189. 0»C 


Calc: C,6S.2^^fi^.3A; N,14.85 
Found: C, 66.01; R.S.SS; K,14.72 



Table 53 





R* 


R' 


Properties 
(reczystallization 
solvent) 


Elesiental analysis 


Re£. 
Ex. 199 


NBn, 


R 


light brown crystals 

(AcOEt) 
to: 161. 5-162. 0**C 


Calc: C, 82.66; H»6.63; N,10.71 
Found: C,82.59; R,6.76; N,10.71 


Re£. 
Ex.200 




R 


colorless crystals 

(MeOH) 
TO: 160. 0-161. O'C 


C H, NAS-1/2H,0 
Calc: C, 68.11; R»5.90; N,12.81 
Found: C, 68.20; H,5.93; H,12.77 



Table S4 



- 80 - 



HOUtHC 




Re£. 
&X.201 



oranga li quid ^rapex^^e^ 

^t.^""^ ^(axU.) ppm: 1.17(3H, t, J-7Hz), 

J-7.5HX), 3.45(2H, q, J«7Hz) , 4.39(2H, u) , 4,81(2H 

lLi^i?\^kJl:S^i' 7.15-7.40 (13H, a), 7.51(1H. t 
J-8HS), 7.86 (IH, d, J-8H2}, 8 .13 {IH, d. J.8Hx) 

IR gpectru m VClig) cm'S 3d20 



Table 55 



ax. 



Ref . 
Ex.202 



Properties 



light brom liquid* 
NKR spectrum * (CDCl,) ppm: 1.15(3H, t, Js7Hz) , 1.89(4H, 
^'iVroJ^'V^^^' 3-05(2H, t, J-7.5H«), 

I'lllll' ^'''Ih UV^' J-6.5HS), 4.36(2H, s) , 
?*?i^?®4.?in2"^-?^i'J:2^^*«' 7.05(2B, d, J-8HX), 

7.15-7.35 (lOH, m), 7.41(2H. d, Jb8Hz) 

IR spectrum Vdiq) cm'S 3304, 1668, 1096 
Mass gpeetrum-m/z; 587 (M*) 
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R* 




yellow liquid 


Re£. 
Ex.203 


NBn, 


Bt 


HMR spectrum ^ (CDCl,) ppm: 1.22 (3H, t, J-7.5Hz), 
2.17 (2B, quintet, Js7.5Rz), 2.47 (2H, q, 
J«7.5Hz),2.87(2H, t, J«7.5H2), 2.91(2H, t, Ja7.5H2), 
3.17(2H, t, J-7.5HZ), 4.21(2H, t, J-7.5Ha), 4.63(4H. 
8), 5.27(4H, s), 6.63{2R, d, J«8.SHz), $.84(2B« d, 
J-8.5HZ), 7.1.7.4(20H, m) 
Mass BDeetzum m/z: 681(1£*) 








brown liquid 


Re£. 
Ex.204 


MBn, 


ca.OBt 


NKR spectrum ^ (CDCl,) ppm: 1.14 (3H, t, J«7Bz) , 
2.18(2H, quintet, Js7.5H2:), 2.92 (2H, t, Je7.5H2), 
2.95(2H, t, J«7.5Hz), 3.21(2H, t, J-7.5Hz). 3.42(2H, 
q, J«7Hx), 4.35(2H, s), 4.35(2H, t^ J-7.5Hz), 4.63(4H, 
8), 5.25(4H, s), 6.65(2E, d, JeS.SHz), 6.90(2H, 
J-8.5H2), 7,18{2H. t, Ja7.5H^), 7.20-7.30(14H, m) , 
_7.32(4H. t. J-7.SH«J ^ 



Reference Exairtple 205 

4 - [ 2 - ( 2 -acetoxyinethyl-4-hydroxy-lH-imidazo [4 , 5-cl qainolin-1- 
yl ) ethyl ] benzenesulf onamide 

To 7.53 g of 4- [2- (4-hydroxy-2-hydroxymethyl-lH- 
imidazo [4 , 5-c] quinolin-l-yl) ethyl] benzenesulf onamide there were 
added 225 ml of pyridine -and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N,N-dimethylformamide and water yielded light .brown 
crystals with a melting point of 275 . 0-276 . 0*'C. 
Elemental analysis: C^H^tf^fi^s 
Calculated: C, 57.26; H, 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The conipound for Reference Exanple 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 
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TahXm 57 






Properties 
(reczystallization 
solvent} 


Elemental analyaie 


Re£. 

Ex.206 


{t2MF-H,0) 
to: 242. 0-244. 0»C 


Calc: C,58.14f H,4.88; W,12.33 
Pound: C,58.07; H,4.59; W,12.17 



Reference Exanple 207 

4- [2- (2-hydro3q^et±yl-4-pheaoxy-lH-imidazot4, S-cJguinolin-l- 
yl ) ethyl ] benzenesulf onamide 

A mixtTire of 3.00 g of 4-[2-{2-aceto3{xmetlvl-4-hydro3sy-lH- 
iinidazo[4,5-c]quinolin-l-yl)ethylJbenzenesulfonaiiiide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the ' 
obtained light brown crystals, the mixture was stirred at 120'C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off .of the insoluble portion was 
followed by separation, and the fethyl acetate layer was 
dewatered and concentrated under reduced press\ire. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylformamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. O'C. 

Elemental analysis: C„H^,0«S 
Calculated: C, 63.28; H, 4,67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Exantple 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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Tabl« 58 




Ref. 
Ex.208 



light brown eryyt^iln ^ 

KMR spectrum f (XUSO^) ppn: 2.38{?H, d, J.SHr), 3 34 {2H 
3.09 (IH, t, J«S.5Bz), 7.25-7 31f4S m) t / 4t» /.anzi, 

?:,«.:;:fSi2: 3: -.""iA. 

IR spectrum VCKBr) em-'; 3464. 1666. 1316. 1162 



Reference Exanple 209 

4- [2- (4-phea«^.iH.i«ida2o[4,5.clqainolin-;-yl)ethyl]ben2ainide 

TO 1.65 g of 4-[2-(4-chloro-lH-l«ida2oI4,5-cJ,uinolin-l- 
yl) ethyl Jbenzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120»C for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265. 0-266. 0»C. ' 
Elemental analysis: C„H,^,0, 
Calculated: C, 73.51; H, 4.94; N, 13.72 
Found: C, 73.33; H, 4.85; N, 13.43 

The compounds for Reference Exait5)les 210-287 listed in 
Tables 59 to 71 were obtained by the same method as Refer^ce 
Exantple 209. 
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Able 59 









Properties 
(reczystalUzation 
solvent) 


Elemental analysis 


Ref. 

Ex.210 


CQNHHe 


. H 


faint violet crystals 
(EtOH) 
no: 215. 0-217. O'C 


Calc: 0,73.92; H,^.'25; N, 13.26 
Found: 0,74.02; H,5.13; N,13.16 


Ref. 
EX.21X 


OR 


H 


faint brown crystals 
(StOH) 
no: 266. 0-268. 0*C 


Calc: 0,75.57'/^i^f!o2; N,11.02 
Pound: 0,75.37; B,4.72; H,U,09 


Ref. 

Ex.212 




H 


colorl«i80 crystals 

. (EtOB) 
no: 193. 0-195. 0*C 


Calc: C,74.48; H,5.58; N,9.31 
Found: 0,74.42; H,5.45; N,9.38 


Ref. 
Ex.213 


SO^NHEt 


R 


light broim crystals 
(iai!F-B,0) 
no: 257. 0-259. O'C 


Calc: C, 66.08; H*5'. 12; N,11.86 
Found: 0,66.11; H,4.97; N,12.12 


Ref. 
Ex.214 


so,HKnPr 


B 


colorless crystals 

(EMF-HjO) 
xnpr 231. 5-235. 0»C 


Calc: C,66.657^Hi!5'f39; N,11.51 
Found: C,66.54; H,5.32; W,11.80 


Ref. 
Ex. 215 


SONMe, 


R 


light reddish brown 
crystals 
(ZaiF-^0} 
no: 204. 5-205. 5'C 


Calc: C,66.oi*S!5fl2; N,11.86 
Found: C,65.80; B,4.91; K,11.64 


Ref. 
Ex.216 


SO^ 


H 


light brown crystals 
no: 260. 0-260. 5^C 


C,,H^,0,S 
Calc: 0,64.85; B,4.54; N,12.60 
Found: 0,64.56; B,4. 27; N,12.56 


Ex.217 




EC 


light teown crystals 
(CH,CK) 
no: 277.0-280.0*C 


Calc: C,66.08; B,5.12; N,11.86 
Found: C, 65.83; B,4.83; H, 11.75 


Ref. 
Ex.218 


SOfiB, 


n-Pr 


light browa crystals 
^(DMF-HjO) 
no: 225. 0-226. 0*C 


Calc: 0,66.65; B,5.39; N,11.51 
Found: 0,66.57; B,5.27; N.11.56 


Ref. 
Ex.219 


SO^ 


n-Bu 


light yellov ne^dle- 
lilce crystals 
(CH,Cl,-MeOH) 
no: 233.5-234.5'C 


Calc: 0,67.1?f'B*5'f64; K,11.19 
Found: 0,66.84; B,5.57; N,10.93 


Ref. 
Ex.220 




n-Pen 


light brown crystals 
(CH,CM) 
no: 168.5-169.5*0 


Calc: 0,67.68; B,5.88; N,10.B9 
Found: 0,67.49; B,5.71; N,10.73 


Ref. 
Ex.221 




iao- 
Pen 


colorless needle-like 
crystals 
(CR,CN) 
no: 225.0-226.5^*0 


C^^,0,S 
Calc: C, 67.68; B,5.88; H,10.89 
Found: 0,67.42; H,5.83; N,10.78 



Table 60 









(reerystallizatian 
solvent) 


axeneawx anaxysiS 


R«£. 
EX.222 


sojm. 




yeXloir ezvsfcala 


r g S*Ha 
Calc: C, 64765"; ^H,4. 84; N,10.76 
Pound: C.64.92; H.4.96; N,10.87 


Ref . 
Ex.223 






Colorless ervstals 

(DHF-HjO) 
xno: 250. 5-251. 0"C 


Calc: C,58,59; H,3.74; M,10.93 
Found: C,58.38; B,3.55; NrlO.83 


Ref. 
Ex.224 


so^ 


CH,CH,CP, 


(DMF-H,0) 
ibd: 227. 5-228. 5*C 


C V 9 HI n Q 

Calc: C,59.99; H,4.29; M,10.36 
Found: C,60.10; H,4.20; N,10.30 


Ref. 
EX.22S 


SOJIH, 




light brotm cxystals 
to: 261. 0-263. 0»C 


TmI^ • n fi^ 9fl f n A tsn • w ii si 
uaxc. ; UfOj.^oj ttf^.o// My JUL .OX 

Found: C,63.24; H,4.58; R^l.Tl 


Ref. 
Ex.226 




CB,aite 


colorless crystals 

(ZaiF-H,0) 
np; 247.0—249.0^ 


Calc: C,63.92; H,4.95; N,X1.47 
rounn* wrOJ.oj* af4«ou; fiirix*4e 


Ref. 
Ex.227 


SO^ 


CB,OSt 


light yelleir crystals 
(OHF-B,0) 

tun* n_^Kfl 


Calc: C,64.i!i;"H°!i%l; N^l.lS 
Pound* C 64 29* 8 5 13* If 10 94 


Ref. 
Ex.228 


SO^MHMe 


B 


colorless czystals 

(niF-H,0) 
AIDS 261 0-262 S*C 


Calc: C,65.4^1^'?i%4; N,U.22 
Found: C,6S.28; B,4.64| ll,il.92 


Ref. 
Ex.229 


SOJ^e 


lie 


colorless crystals 

(DHF-H,0) 
mo: 253. 5-254. 0*C 


Calc . : C^^ft?' H,V.^° N, 11 . 74 
Found: C,65.57; B,4.95; N,11.84 


Ref. 
Ex.230 


SO,KHHe 


Et 


light reddish brown 
crystals 

xnp: 235. 5-236. D"C 


Calc: C,S$!^^^f.39t N,U.51 
Found: C,66.31; B,5.24; B,11.35 


Ref. 
Ex.231 


SO,NHHe 


n-Pr 


light reddish^ brown 
crystals 
(CUF-a^O) 
mo: 220. 0-221. S'^C 


Calc.s C,67.*?^!*^*?S%4; N,11.19 
Found: C, 67.19; B,5.55| N^ll.Ol 


Ref. 
Ex.232 




n-Bu 


light brown czystals 
(EtOH) 
mpt 203. 0-203. 5*C 


Calc: C, 67.68; B,5.88; N,10.89 
Found: C,67.69? H,5.73; N.10.92 


Ref. 
Ex.233 


SO,NHMe 


/-<i 


colorless crystals 

(CHjCN) 
wpi 225. 0-226. O'C 


C,JI^,OS 
Calc: C, 67.95; H,5.51; N,10.93 
Found: C,.67.95; H,5.40; N,10.89 
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ctX. 









Properties 
(recxyatallization 


Elemental analysis 


Re£. 
Ex.234 




H 


light brown plate 
crystals 

HP! lB7.0«lfl9 0«'P 


Calc: C,75.93f*BU5*.35; K,10.63 
Found: C, 76.10; H,5.11; N,10.71 


Ref . 
Ex.235 


CHjOH 


Et 


light brown crystals 
mp: 220. 0-222. O'C 


Calc: C, 76.57; H,5.55; V,9.92 
Found: C,76.28; H,6.03; N,10.01 


Ref. 
Ex.236 




n~su 


light brown crystals 
(BtOH) 
moz 149. 5-150. 5«P 


Calc: C, 77.14; H,ff.47; N,9.31 
Found: C,76.99; H,6.40; N.9.14 


Ref. 
EX.2j7 


NHMs 


H 


colorless crystals 

{CH,Cl,-MeOH) 
mp: 256. 5-257. 5«C 


Calc: C, 65.48; H,4.84; K,12.22 
Pound: C,65.34; R,4.76; N,12.40 


Ref. 
Ex.238 


KHMs 


He 


colorless crystals 
nQ3: 246. 0-247. 0*C 


Calc: C,66.06; B.5.12; Nai.86 
Found: C,66.35j R,5.11; N.11.80 


Ref. 
Ex.239 


HHHs 


Et 


colorless crystals 

(SUF-B,0) 
no: 267. 0-268 :o«C 


Calc: C,66.65; H,S.39; H,11.51 
Found: C,66.ai; H,5.32; N,11.54 


ReC. 
Ex.240 


NHMS 


n-Pr 


light brown crystals 
(DMF-H,0) 
Wpt 223.0-225.5 C 


Calc: C,67.^?^*h!'S%4; R, 11.19 
Found: C, 67.02; B,5.55; N,11.15 


Ref. 
Ex. 241 


MHH8 


n-Bu 


light brown crystals 
{DMF-H,0) 
wp: 160. 5-162. 5*C 


Calc: C,67.68; H,5.88; H*10.89 
Found: C,67.50; H.5.77; R,10.84 


Ref. 
Ex.242 


NHMs 


r< 


grayish brown crystals 

- (AcOEt) 
mp: 226. 0-227. 0«C 


Calc: C,67.^i^*^'°^k51; N,10.93 
Found: C,67.66; H,5.44; N,10.68 


Ref. 
Ex.243 


NBMs 


CHfiEt 


faint brown crystals 
(EMP-H,0) 
mo: 223.0-225.0*C 


Calc: C,65.^^^*!'4%6; N,10.84 
Found: C, 64.91; R,5.33; N,10.82 


Ref. 
Ex.244 


NHT» 


H 


light brown crystals 
(DMF-HjO) 
BO! 242. 0-242. 5»C 


Calc: C,69.^i^'H,°if.90; H/10.48 
Found: C, 69.47; R,4.68; RrlO.44 


Ref. 
Ex.245 


NRAC 


R 


colorless prism 
crystals 

(EtOH) 
mp: 234. 5-235. 0*C 


Calc: C,73.92; H,5.25; N,13.26 
Found: C,73.84; H,5.15; R,13.19 
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R" 


R- 


Properties 
(recrystaOlization 
solvent ) 


Elemental analysis 


Re£. 
EX.246 


KRkc 


Me 


faint yellow plate 
crystals 
(UeOB} 
no: 241.0*243 0*C 


C-HyN,0,-l/2H,0 
Calc: C,72.79; B<5.66; N,12.SB 
Found: C,72.74| B»5.76; H,12.53 


Re£. 
Ex.247 


NHAC 


Bt 


light browB crystals 
(IfeOH) 
fflp: 247.5-248 -0"C 


calc: C,74.65r hI5\82; N,12.44 
Found: C,74.71; H,5.84; H,12.46 


Rez . 
Ex.248 


NHAc 


n-Bu 


colorless plate crystals 
(AcOEt) 
mo: 176, 5-177. O'C 


Calc: C,75.2?f'H!^.32; 11,11.71 
Found: C,75.38; H,6.32; K.11.B5 


Ref . 
Ex.249 


NUeAC 


R 


colorless crystals 

(AeOEt) 
mp: 144.0-145.0*0 


Calc: C,74.2S? hIS*.54; N,12.84 
Found:.r.C, 74.10; H,S.83; N.12.B2 


Re£. 
Ex.250 




Us 


colorless crystals 

(iso-PrOH) 
np: 205. 0-206. 5*C 


C^^,03.1/2H,0 
Calc: C,73.18; H,5.92; N,12.19 
Found: C,73.18; H,5.67; K,12.12 


Ref . 
Ex.251 


NMeAc 


Et 


faint brown needle- like 
crystals 
(AcOEt) 
tap: 99. 0-102. 0*C 


C^^,0,.1/2IL0 
Calc: C,73.55? H,6.17; K,U.83 
Found: C,73.72; H,6.19; N,11.85 


Ref. 
Ex.252 


NMeAc 


n-Bu 


colorless needle-like 
crystals 
CAeOBt) 
no: 164. 5-165. 0«C 


C H^,0 

Calc: C,75.58; H,6.55; 11,11.37 
Found! C,75.62; H,6.60| n»11.31 


Ref. 
Ex.253 


NBn, 


a-Bu 


colorless ery8ta3.a 

-(AcOEt) 
so: 157. 0-157. 5*C- 


Gale: C,81.73f^'6.54; K,9.08 
Found: C,81.93; H,6.56; M,9.09 


Ref. 
Ex.254 


CHHeNHAC 


Et 


light brown crystals 

. (0UF-H,O) 
no: 182. 0-184. 0*C 


Calc: c.i^^f^n/e^ei h,ii.60 

Found: C,74.80; H,6.23; N,11.63 
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Ttable 63 









Properties 
(reciystalliration 
8oXv«m^ > 


Elemental analysis 


Re£. 
Ex. 255 




B 


light reddish brown 
crystals 

mo: 235. 5-236. 


Calc: C,64.2?^^*5*.1j9; K,12.49 
Founds C. 64. OS I B^iQ. *ii'9 K.A 


Re£. 
Ex.256 




Bt 


colorless crystals 

(EtOB) 
niD: 249.0-2S0.OT 


*»rws»w*; a«9.2f^; Mrix«/D 
Pound: C,65.57; H,6.03; N,U.63 


Re£. 
Ex.257 




CH,OSt 


light brown plate 
crystals 
(CB,CN) 
gP! 250. 0-252. 0*g 


ua^c*. v.#e«*ux; n#d«77; Iv#U«Oo 
Pound: C,63.99; B,6.06; H^10.70 


Re£. 
Ex. 258 


CH,OH 


H 


liOllt bgOIIIll a 

(iso-PrOH) 
mo: 188. 5-190. 5»C 


Calc: .q,75.16; H,6.31; N,10.52 
Found! C,74.e9; H,6.19; H,10.34 


Re£. 
Ex.259 


CK,QH 


Me 


AJAwwii cxysbaxs 
(iso-PrOH) 
mo: 201.0-202 -©•C 


C„HpN,0, 

Calc: C,74.70; H,6.63; N,10.05 
Found: C,74.73; H,6.58; K, 9.86 


Re£. 
Ex.260 


CH,OH 


Et 


^i^ub Mb wwu crystals 
(HeOB) 
mo: 203. 5-205. 0'C 


Calc: C,75.85; H,6.84; N,9.83 
Found: C,75.62; H,6,94j N,9.77 


Re£. 
Ex.261 


CH,OH 




^i^uc orown crystaxs 
(CH,C1,-Bt,0) 
mo: 173. 5^174. 5«C 


Calc: C,76.79; h/6!89; N,9.26 
Found: C,76.51; H,6.61; N,8.96 


Re£. 
Ex.262 


NHM8 


R 


light brown crystals 
mo: 242. 0-243. 5«C 


CLftjN,0,S.l/2H,0 
Calc: C, 63.67; H,5,77; K, 11.88 
Found: C,63.86; H,5.68; N,11.90 


Ref . 
Ex.263 


MHKs 


Et 


colorless crystals 

(MeOB) 
bid: 242. 0-244. 0*C 


Calc: C,66.10; H,6.16; N,11.42 
Found: C, 66.26; H,6,20; N,11.33 


Ref. 
Ex.264 


NHMs 


n-Bu 


colorless crystals 

(AcOEt) 
mo: 187. 0-188. 0"C 


Calc: C,67.15; H,6.61; N»10.80 
Found: C, 67.01; H,6.40; M,10.82 


Ref. 
Ex.265 


NHHS 


CH^OEt 


light brown crystals 
(EtCH) 
mo: 189. 0-189. 5**C 


Calc: C,64.5?f^'6*f20; N,10.76 
Found: C,64.53; H,6.20; N«10.63 


Ref. 
Ex.266 


NHAC 


R 


light yellow crystals 
(DMF-H,0) 
mo: 245. 0-246. 5«C 


Calc: C,73.22; H,6.14; K,13.13 
Found! C.72.99; H,6.15; N,13^06 


Ref. 
Ex.267 


NIUc 


Me 


colorless needle-like 
crystals 
(EtOR) 
mo: 260. 5-261. O'C 


Calc: C,73.61; H,6.41; N,12.72 
Found: .C,73.45; H,6.37; M,12.73 
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Table 64 



-CW' 





R* 


R= 


Proper tieB 
( reczys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex. 268 


Kmc 


n-Bu 


light broim crystals 
(AcOEt) 
bbp: 227. 0-228. O^'C 


Calc: C,74.6?f" 
Pound: C, 74.57 ? 


5l7\l0; N,11.61 
H,7.12; N.11.48 


Ref . 
Ex.269 


MMeAC 


H 


colorless crystals 

(ltaaH*H,0) 
no: 145. 5-147. 0*C 


Calc: C.73.6lf" 
Found: C, 73.58 ; 


a!^.41; N,12.72 
B,6.52; K,12.66 


Re£. 
Ex.270 


NUttAe 


U« 


colorless prism 
crystals 
(AcOEt) 
no: 181. 5-182. 0-C 


Calc: C,73.9?f'Hl^.65; N,12.33 
Found: C,73.97; H,6.59; N,12.43 


Re£. 
Ex.271 


KMeAc 


Et 


faint brown crystals 
(AcOEt) 
to: 161. 0-162. 5'C 


Calc: C,74.3?f^I^.88; N,11.96 
Found:,, C, 74.35; H,6.96? N,11.85 


Re£. 
Ex.272 


ODfeNHAc 


R 


colorless crystals 

CfitOE) 
to: 336.0-236.5% 


Calc: C,73.9?f'H!^-65; N, 12.33 
Found: 0,73.98; B»6.88; K,13.32 



Table 65 





r: 




Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.273 


O-SO^NB, 


B 


color lea a crystals 

(£afF-R,0) 
to: 248. 0-249. O^'C 


calc: C,64.^^'b?4%4; 11,12.60 
round: C, 64.57; H,4.40; N,12.46 


Re£. 
Ex.274 




H 


light bro%m crystals 
(CHF-R,0) 
to: 255. 5-257. O'C 


Calc: C,^^2'6?'h\V.*6^? K,;L2.48 
Found: C, 64.01; B,4.36; N,i^.64 


Re£. 
Ex.275 


p-SOJNH, 


CI 


light brown crystals 
(DMF-H^O) 
to: 295. 0-296. C'C 


C, JI„C1N,0,S 
Calc: C, 60.19; H,4.00? N,11.70 
Pound: C, 59. 89; H,3.81; N,11.70 
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Properties 
(recrystallizatioa 
solvent) 


Elenental aoalysia 


Re£. 
£x.27$ 


(CB,Cl,-UeOH) 
11©: 240. 5-241. 5«C 


Calc: C,58.1S^'Hfi%3; 11,12.44 
Found: C,58.44; R,3.75/ K,12.43 



Table 67 






n 


Properties 
( recrys tallisation 
solvent) 


Elemental analysis 


Re£. 
Ex.277 


1 


light brown crystals 
(DMF-H,0) 
bid: 249. 0-253. 5'C 


Calc: C,64.l9f*HW-21; N,13.01 
Poxmd: C.63.91; H,4.13? N,12.74 


Ref . 
£x.276 


3 


light pinJc crystals 
(QHF-a,0) 
np: 2S5. 0-255. 5*C 


Cale.! 0,65.48^^*^^84; H, 12.22 
Pound: C,65.44; B,4.84; N,12.11 
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T&bla 68 



0^ 



Re£. 
Ex.279 


R- 


R* 

He 


Px'oDertles 

xigbt brown czystale 

NMR speetnim * (rttlSO-«J,). ppms 2.28(3H, a), 3.29(2H, 
B'-.?"2"*^' 4.88 (2H, t, Ja7Hz), 7.24{2H, br-s) , 
7.20-7.35(3H. m] , 7.32(2B. d. JmSBx\ 7 An- 
2*52!25' 7.55-7.6S(2H, ai) , 7.70-7.80(1H, m), 
7.75C2H, J-8H2), 8,30-8. 40C1H, m) 

IR spectrum V(KBr) em": 3324. 3152. 1312, 1156 " 


Re£. 
Ex.280 


SOJNHMe 


CB,OEt 


color leae crystalB ' 
NMR ^ectrum ^ (DMSO-d,) ppm: 1.16(3H, t, J«7Hz), 
2.39(3H, d, J«5Hz), 3.30(2H, t, J-7.5Hz), 3.56(2H. 
q, J-7HZ), 4.58(2H, s) , 5.00{2H,'t, J-7.5Hz), 
7.28(1H, J»7Hz), 7.30-7.35 (2H, m), 7.40- 
7.50(4H, m), 7.55-7.65(2H, m) , 7.70-7. 75(3H, m). 
8.35-8. 40C1H, m) ' 

IR spectrum V (KBr) cm**: 1320, 1158 
Mass spectrum m/z: 516 (M*) 








l!^le 69 




















R- 


R^ 


Properties 


Re£. 
Ex.281 




He 


colorless crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.70-1.90(4H, ai), 
2.31{3H, s), 2.68(2H, t, J«5.5Hz), 3.10(2H, t, * 
J-5.5HZ), 3.12{2H, t, J«7.5Hz), 4.53(2H, t, 
J«7.5Hz), 7.08(2H, d, J«8Hz), 7.12(1H, t, J«8Hz) , 
7.33 (2H, d, J=8Hz), 7.36(2H, t, JoSHz) , 7.75(2H, 
d, J-8HZ) 

IR spectrum V(liq) em*S 3328, 1316, 1160 
Mass spectrum m/u 462 tM*) 


I ... 
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Ref . 
Ex.282 


R" 
NHKs 


ft 

He 


Uffht brown czystAls 

NMR spectrum * (CDCl,) ispm: 1.80-2.00(4R, n), 
2.16(3H, 8), 2.82(2H, t, J-6HX), 2.92C3H, s) , 
3.04(2H, t, J«7Hz). 3.10(2H, t. J«7Hz), 4.48(2H, 
t, J-THz), 6.88 (2H, d, J-8.5Hx), 7.05-7,18<5H, a), 
7.28-7. 32(2H, m) , 7.6X(1H, br-a) 

IR spectran V(liq) cm"': 3432, 1338, 1158 
Mass SMctnimm/z: 476 (iT) 


Ref. 
Ex. 283 




Bt 


light brown crystals 

KUR spectrum ^ (SHSO-d.) ppm: 1.24(3B, t, J«7.5Hz), 
1.75-1.85(4H, ffl), 2.02(3H, b) , 2.63(2H, q, 
J-7.5HZ), 2.66 (2H, t, J«6Bz), 2.96(2H, t, 
J-7.5HZ), 3.10 (2H, t, J-6H2), 4.46(2H, t, 
J-7.5HZ), 7.02(2H, J«8.5Hz), 7.10(2H, d, 
J-8.5Hr), 7.12 (IH, t, J-8.'5Hz), 7.37 {2H, t, 
J-8.SH2), 7.47 (2H, d, J«8.5Hz), 9.78(1H, m) 

IR spectrum V(KBr) cm'*: 1690, 1600, 1264 


Ref. 
Ex.284 


NHeAc 


n-Bu 


yellowish orange liquid 

NMR spectrum 5 (CDCl,) ppm: 0.92(3H, t, j87.5Bz), 
1.38 (2H, sextet, J«i7.5Hz), 1.78 (2H, quintet, 

2.51(2H, t, Ja7.5Hz), 2.80(2H. t, J"6Hz) , 3.07(2H, 
t, j87Hz), 3.10(2R, t, J»6Br), 3.24(3H, s) , 
4.50(2B, t, J«7Hz), 7.05(2K, d, J«8Bz) , 7.12 (2H, 
d, J-8RZ), 7.13 (IH, t, J-8HS), 7.25(2B, d, J«8Hz) , 
7.34(2H, t, Ja8H2) 

IR spectrum V(liq) cm'S 3464, 1662 
Mass snectrum m/«: 496 (H*) 


Ref. 
Ex.285 


NHeBn 


CH,QEt 


brown liquid 

NMR spectrum/ (CDCl,) ppm: 1.19(3H, t, J«7Hz), 
1.80-1.95(4H, m), 2 .75-2 . 90 (2H, m) , 2.90-3 .10<2H, 
m), 3.01(3H, s), 3.10-3. 20 (2H, m) , 3.52(2H, q, 
Jb7Hz), 4.44 (2R, s) , 4.52 (2H, a), 4.57 (2E, t, 
J»7.5HzK 6.67(2R, d, Je8.5Iiz), 6.90(2H, d, 
Jo8.5Bz), 7.05-7.40 (lOR, n) 

IR spectrum V(liq) cm"': 3432 
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R" 


Propertittfl 

(recrvstallization solvent) 


Ref . 
Ex.286 




Ha 


colorless crvstAla 

NMR spectrum ^ (CtlSO-d,)' ppm: 2.56C3R, a), 3.33(2a« 
t, J-7.5H2), 5.01(2H, t, J-7.5HX), 7.22 (2H, br-s), 
7.20-7.30(3H, m) , 7.37 (2H, d, J-8Hx) , 7.40- 
7.50(3H, m), 7.63(1H, d, J-8.5Hz), 7.75(2R, d, 
J-8Bz)« a.OSClH, 8). 8.U(1B, s) 

ZR spectrum V(XBr) cm'S 1304« U64 
Uas8"sDeetrum m/z: 458 (ZT) 


Re£. 
Ex. 267 




QMS 


grayish brown crystals 

MMR spectrum ^ (XafSO*d,) ppm: 3.36(2R, t, J«7Bz) , 
3.95(3R, 8), 5.04(2H, t, JeTHz), 7.20-7 .30(4B, m) , 
7.22(2H, hr«s), 7.38(2H, d, J-8H2) , 7.45(1H, t, 
J-8H2), 7.45 (IB, d, J-8HZ), 7.66(1B, d, J«2.5Bz), 
7.68(1H, d, Je8H2), 7.75(lk, d, J-8Hz) , 7.75C2H, 
d, J«8H2}, 8.10(1H, s) 

n spectrum V(XBr) cm*': 3356, 1328, 1164 
Uass SDSctxum m/z: 474 (iT) 



Reference Example 288 

4- [2 - (2-n-butyl-4-phenoxy-6,7, 8, 9-tetrahydro-lH-imidazo [4,5- 
c ] quinolin-l-yl ) ethyl ] benzenesulf onamide 

( 1 ) 4- [ 2- ( 2-n-butyl-4-chloro-S ,7,8, 9-tetrahydro-lH-imida20 [4 , 5- 
c ] quinolin-l-yl ) ethyl-N- (1-ethoxypentylidene) benzenesulf oixainide 

To 3.04 g of 4-[2-t (3-alrlino•2-chloro-5,6,7,8- 
tetrahydroquinoli^-4-yl)aItlino]ethyl]ben2enesulfonalnide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-140*'C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140^C for 19 hours. The mixture was purified by 
column chromatography [silica gel, methylene chloride/methanol 
(100:1)] to obtain 1.67 g of light brown crystals. 

(2 ) 4- [2- {2-n-butyl-4-phenoxy-6, 7 , 8 , 9-tetrahydro-lH-imidazo [4,5- 
c ] quinolin-l-yl ) ethyl ] benzenesulf onamide 

To 1.35 g of 4-[2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
IH-imidazo [4, S-c] quinolin-l-yl) ethyl-N- (l-etho3«yp€ntylidene) 
benzenesulf onamide there were added 0.43 g of potassium 
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Hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120-C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
PH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224. 5-225. 5«C. 
Elemental analysis: C^JO^JO^S 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Exanple 289 

4- [2- {2-cyclopropylmethyl-4-phenoxy-lH-imida2oI4,5-c]quinolin-l- 
yl ) e thyl ] benzyl alcohol 

(1) 4-[2-(4-chloro-2-cyclopropylmethyl-lH-imidazo[4,5- 
c]quinolin-l-yl)ethyl]benzyl cyclopropylacetate 

To 1.33 g of 4-t2-(2-cyclopropylmethyl-4-hydroxy-lH- 
imidazo [4, 5-c] quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixture 
was stirred at 120'C for. one houl^. The reaction solution was 
poured into water, and metl^rlene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain (5\36 g 
of colorless crystals. 

(2) 4- [2- (2-cyclopropylmethyl-4-pheno3cy-lH-imidazo [4,5- 
c] quinolin-l-yl) ethyl] benzyl alcohol 

To 0.25 g of 4-[2-(4-chloro-2-cyclopropylmethyl-lH- 
imidazo [ 4 , 5 -c ] quinolin-l-yl ) ethyl J benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120"C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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6thyl acetate were added, and the mixture was stirred while 
cooling on ice. The precipitated crystals were filtered off to 
obtain 0.14 g of faint brown crystals. Recrystallization from 
ethyl acetate yielded 0.10 g of colorless crystals with a 
melting point of 185. 0-185. 5*C. 
Elemental analysis: C^fi^fi^ 
Calculated: C, 77.48; H, 6.05; N, 9.35 
Found: C, 77.22; H, 6.09; N, 9.11 

The compounds for Reference Bxasples' 290-291 listed in 
Tables 72 and 73 were obtained l?y the same method as Reference 
Exan^)le 289. 

Table 72 






Properties 
(recrystallization 
solvent) 




Re£. 
Ex.290 


colorless crystals 

(AcOEt) 
mn: 184.5-185 .0*C 


Calc: 0,74.15; H,6.00; K,9.27 
Found: C,74.13; H,6.22; N,9.25 




Table 73 




Properties 
(recrystallization 


Elemental analysxs 


Ref . 
Ex.291 


light brown crystala 
(CH,C1,-Et,0) 
803: 173. 5-174. 5"C 


Calc: C,76.79; H,6.89; N,9.26 
Pound: 0.76.51? H,6.fil; N,8.96 



Reference Example 292 

4 - 1 2 - [ 2 - ( 2 -me thylpropyl ) -4 -phenoxy-lH-imiclazo [ 4 , 5-cl quinolin-: 
yl ] ethyl ] benzenesulfonamlde 
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tl) 4-I2-t4-hydroxy-2-(2-metliylpropsrl}-lH-imida2ot4,S- 
c] quinolin-l-yl] ethyljbenzenesulf onamide 

To 8.0 g of 4-[2-[(3-ainlno-2-chloroquinolin-4- 
yl) amino] ethyl Jbenzenesulfonainlde there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130»C for 24 " 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 

(2) 4- [2- t4-chloro-2- {2-m6thylprppyl) -IH-imidazo [4. 5-c]quinolin- 
1-yl] ethyljbenzenesulfonamide 

To 9.00 g of 4-(2-[4-hydroxy-2-{2-methylpropyl)-lH- 
iinida2o[4,5-c]quinolin-l-yl]ethyllben2enesulfonamide there was 
added 135 ml of phosphorus , oxychloride, and the mixture was 
stirred at 120»C for 9 hours. The reaction" solution was 
concentrated under reduced pressure, ethyl acetate was added, 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3 ) 4- [2- 12- (2-methylpropyl) -4-phenoxy-lH-inidazo [4,5- 
c ] quinolin-l-yl ] etbyl ] benzenesulf onamide 

To 4.80 g of 4- [2- t4-chloro-2- (2-methylpropyl) -IH- 
imidazo 1 4 , 5 -c ] quinolin-l-yl ] ethyl ] benzenesul f onamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120'C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-like crystals with a melting point of 221. 0-222. 0»C. 
Elemental analysis: C^^^O,S 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The compound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Exanple 292. 






Proper tiss 
(reervstaUisation aolveiifc) 


Elemental analysis 


Ref . 
Ex.293 


light yellow aeedle-like 
crystals 

m: 261. 0-263. 0*C 


Calc,:'C,66.65?'K*%9; H,11.51 
Pound: C,66.51| B,5.24; N,11.53 



Reference Exaxnple 294 

1- [2- (4-cyanophenyl) etiyll -4-pheno3Qr-lH-iinida2o [4, 5-cl quinoline 
After dissolving 1.33 g of 4-[2-(4-phenoxy-lH-iiaidazoC4,5* 
c]quinolin-l-yl)ethyl]ben2aiaide in 33 ml oi N,N- 
dimethylformamide, 1.05 ml of pyridine and 0.92 ml of 
trif luoroacetic anhydride were added while stirring on ice, €uid 
stirring on ice was continued for 30 minutes. After adding 100 
ml of ice water and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated crystals were filtered 
off to obtain 0.89 g of crysteils. Recrystallization from ethyl 
acetate yielded light yellow needle-like crystals with a melting 
point of 196. 0-198. O'C. ^ ' 

Elemental analysis: C^fi^O 
Calculated: C, 76.91; H, 4.65; n/ 14.35 
Found: C, 76.97; H, 4.35; N, 14.45 

Reference Example 295 

4- [2- (4-phenoxy-lH-imidazo[4,5-c]quinolin-l-yl)ethyll benzoic 
acid 

To 2.31 g of ethyl 4-[2-(4-chloro-lH-imidazo[4,5- 
clquinolin-l-yl) ethyl] benzoate there were added 5.67 g of 
phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120'*C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added and the precipitated crystals 
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Were filtered off to obtain 2.29 g of crystals. 

Recrystallization from a mixed solution of N,N-diinethylfonnandde 

and %#ater yielded colorless crystals with a melting point of 

265. 0-267. 0"C. 

Elemental analysis: C«H^,0, 

Calculated: C, 73.34; H, 4.68; N, 10.2^6 

Found: C, 73.34,- H, 4.38; N, 10.38 

Example 1 

4- [2- (4-amino-lH-imida2o [4, 5-c] quinolin-l-yl) ethyl Jbenzamide 

To 1.09 g of 4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin-l- 
yl)ethyl]benzamide- there was added 9.87 g of ammonium acetate, 
and the mixture was stirred at 140»C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitate(i crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267. 0-268. 0"C. 
Elemental anauLysis: C^JO^O 
Calculated: C, 68.87; H, 5.17; H, 21.13 
Pound: C, 68.58; H, 4.94; N, 20.87 

The conpounds for Bxaiqples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Exasple 1. 
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Male 75 





r 




(reezystaXUsatin 


Elemental analysis 


Ex. 2 




n 


£aint brown ezystals 
<UeOH) 
hid: 264. 5-266. ©•C 


Calc: C,69.5i; H,5.54; H,20.28 
Pomdi C>69.g9; H,5.43; H,20.04 


Ex. 3 


OR 


B 


fiaiat yelxow needle-like 
ezystals 
(BtOBI 
BP! 237.,0-2S9,0«e 


Calc.: C,71.04| H,5.30; N,18.41 
Found: C«70.76; H,5.04; W,18.32 


Ear A 




H 


yellow ctystals 

(CHP) 
WPS 301.0-303.0*^ 


Calc: C,72.83| B«4.82; K,22.35 
Found: C, 72.87; a,4.57j K,22.32 


AX* 9 


COOH 


H 


faiAt bronn ezystals 
(repreeipitated) 
mo: 2300«C 


C»B,«Nr«0,*l/3B,0 
Calc: C, 67.45; B.4.96; N,16.56 
Found»>C,67.38? B,4.7l? K»16.51 


Ex. 6 


SO,MHEt 


H 


liffht yellow ezystals 
(SUF-^O) 
up; 207 > 5-209. S*C 


Calc: C, 60.74; E,5.35; N, 17.71 
Found; C, 60.88; H,5.26; N,17.57 


Ex. 7 




H 


colorless crystals 

(CUF-H,0) 
mo: 199. 0-200. 0*C 


Calc: C,61.5§^*^°^%6; N,17.10 
Found: C, 61.47; B,5.56; N,17.33 


Ex. 8 




K 


faint yellow needle-like 
czyatals 

(SI!F) 
no: 297.5-298 9*^ 


Calc: Cr 60.74; B,5.35; K,17.71 
Found: C,60.44; B,5.49; M,17.SS 


Ex. 9 


SO^ 


H 


light brown crystals 
(CHF) 
mo: 298. 5-299. O'C 


C^AJMAS 
Calc: C,58.84; a,4.66; N«19.06 
Pound: C,58.59; B,4.66; H,18.95 


Ex. 10 


SOjNH, 


He 


light brown crystals 
(DMP-H,0) 
xno: 274. 0-275. Q'C 


C,AA0,S-1/4H,0 
Calc: C,59.i3; B,5.09; N,18.15 
Found: C,59.17; H,5.41; N,18.10 


Ex. U 




Et 


light yellowish brown 
crystals 

(DMF-EtOH) 
mo: 283. 0-284. 0'C 


Calc: CeCT^/^'afj^SS; N,17.71 
Pound: C,60.43; H,5.21; H,17.41 


Ex. 12 




n-Pr 


light brown needle-like 
crystals 
(StQH) 
sid: 242. 5-244. O'^C 


Calc: 0,61.59^^^^66; K,17.i0 
Found: C, 61.47; B,5.56j N«16.61 


Ex. 13 




n-Bu 


light yellow needle-like 
crystals 
(EtOB) 
mo: 257. 0-258. 0*C 


C^^,0,S-1/4H,0 
Calc: 0,61.73; B,6.00; N,16.36 
Pound: C, 61.93; B,6.08; »,16.12 


Ex. 14 




n-P«n 


light brown crystals 
(EtOH) 
mo: 244.0-244.5*^0 


Calc: C,63.lS|^'f^%2; H,16.ai 
Found: C,63.31; B,6.29; N«16.04 
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p'* 


Prpperties 
(reezyvtallisation 

^ ^ yoJr^tr) 


Slwnsntal analysis 


Ex. IS 




iso-Pr 


wuxorxus neodJLe^XijGe 
czystals 
(CR|GR-BtaR) 


Calc: C,^ftSf?*H,V.7^?Ha6.95 
Found: 0,60.76; B,5.62; N,16.78 


Ex. 16 




iso-Bu 


light brown czystala 
(CH,Cl,-]teQH) 


Oalc: C,62,35i 
Found: 0,62.57; 


N,0,S 

H,5.95; N,16.54 
H,5.95; N,16.35 


Ex. 17 




iso-Pen 


colorless crystals 

(CUP-B,0) 
bd; 249.5-253.5% 


Calc: C,63.&^'',^^f22; H,l«.01 
Found: 0,62.92; H,6.38; H,15.87 


Ex. 18 




r< 

f 


llgbt yellow needle-like 
crystals 

\an\Mii 
WDi 245,5-248. 5*C 


Oalc: C.62,6f?H*^%0; H,16.61 
Foundi» C«62.52; H,5.33| M,16.50 


Ex. 19 


SO,MH, 


CF 


colorless crystals 
bp: 286. 5-287. 0»C 


Calc: 0,52.41; H,3.70; N,16.06 
Found: 0,52.38; H,3.66; ir,15.87 


Ex. 20 


SO,NH, 


rw rw rv 


light brown crystals 

lAJCUr— OjWI 

803: 248. 5-249. 0*C 


Calc: C,54!lf^]^*4!35; N,15.11 
Found: C,54.13; R,4.49; K,14.91 


Ex. 21 




CR.QH 


fiaint yellow crystals 
(BtaB-&.oi 
bd: 256 .0-258.0*0 


C,AAO.S -1/311,0 
Calc: 0,56.56; H,4.91; N,17.36 
Found: 0,56.87; R,4.66; N,17.S5 


Ex. 22 


so^ 


CH,QMe 


colorless crystals 

(CUF) 
mo: 248.0-249. O^'C 


Calc: C, 58.38; B,5.14; N,17.02 
Found: C, 58.50; B,5.03; N,16.76 


Ex. 23 


SOJIR, 


* CB^OEt 


colocless crystals 

(DKP-H|0) 
bd: 272. 5-274. 5"C 


Calc: C,59.2l^ 
Found: 0,59.07; 


Sfi!45; N,16.46 
H,5.36; N,16.16 


Ex. 24 


SO^NHMe 


H 


colorless crystals 

(EHP-H|0) 
bd: 244. 0-245. 0*C 


Calc I C,59.aS?*' 
Found: 0,59.83; 


E 


*?i%2i N,18.36 
,4.94; N,18.27 


Ex. 25 


SOjrOOte 


Ita 


colorless crystals 

(OKP-B,0) 
bd: 259.5-260.5*0 


Calc: 0,60.72^ 
Found: 0,60.88; 


H'°i?35; N,17.71 
B,5.33; K,17.43 


Ex. 26 


SO,NRMe 


Et 


colorless crystals 

(DBIF) 
bd: 262.0-264.0*0 


Calc: C, 61.59?" 
Found: 0,61.69; 


a,^i%6| K,17.10 
B,5.65; N,.18.86 
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Table 77 









Properties 
(reczyatallizatian 


Elenental analysis 


Ex. 27 


SOJlHHe 


n-Pr 


colorless crystals 

(ISIP) 
tODi 233. 5-234. 5«C 


Calc: C,62.39; : 
Found: Cr62.36; 1 


SI,OS 

5.5. 95; N,16.54 
a,5.91; N,16.24 


fix. 28 


SO^NBMe 


n-Bu 


light brom crystals 
(HeOB) 
hip: 225. 5-226. 5»C 


Calc: C,63.37] 
Found: Cr83.04; ] 


h^^!22; N, 16.01 
a,6.25; N,1S.81 


Ex. 29 


SO^lRMe 


CBfiB 


£aint .yellow plate 
crystals 
(ItaOB) 
BBS a00»C 


Q^fiJOJS -BCl • 1/43,0 
Calc: C,53.09; B.S.Ol; K,15.48 
Found: C,53.09; B,5.20; N,15.18 


Ex. 30 


SO^tOOfe 


r< 


faint brown crystals 
. (SHF) 
no: 231. 0-232. 0*C 


Calc: C,63.4Sm 
Foundi^ C,63.44; I 


3,5.79; N,16.0a 
i,5.79; N,15.95 


Ex. 31 




C3i,0Et 


colorless crystals 
mo: 239. 0-240. 5«C 


Calc: C,60.ll?^'fl5!73? N,15.93 
Found: C«59.98r H,5.75j M,15.78 


Ex. 32 


Q^OH 


B 


light brown crystals 
(EtCH) 
mp: 223. 0-225. 5«C 


Calc: C,71.68; H,5.70; Na7.60 
Pound: C71.84; H,5.48; }X,11.2€ 


Ex. 33 


CH,OH 


Et 


colorless crystals 

(MeOH) 
ran: 215. 5-217. 0*C 


Calc: C,72.81; H,6.40; N,l<.17 
Found: C,72.94; B,6.44; N,16.17 


Ex. 34 


CH,OK 


n*Bu 


light brown crystals 
(HeOH) 
mo: 289. 0-289. S^C 


C;A,M,0.BC1 
Calc: C,67.22; B,6.62; n,13.63 
Found: C,66.99; B,6.89; M,13.62 


Ex. 35* 


CatjOR 


r< 


light bro%ni prism 
. crystals 

(UeOB) 
mp: 2289. 0!C, 
deconnosed 


C^^,0-BC1 -1/28,0 
Calc: C, 66.10; a,6.27; N,13.41 
Found: C,66.25; B,6.06; N,13.55 


Ex. 36 


CK^OB 


CB^OBt 


colorless crystals 

(BtOB) 
bid: 241. 0-242. 0*C 


CJyi,0,-HCl 
Calc: C,63.^9; B«6.10; N,13.57 
Found: C,64.13; B,6.10; N,X3.37 


Ex. 37 


NHlis 


B 


colorless crystals 

(AeOBt) 
no: 229. 5-230. 5*C 


Calc: C,59.e3^B'^fo2; Ha8.36 
Found: C,59.57; B,4.94; K,18.20 


Ex. 38 


NHtfS 


Me 


colorless crystals 

(CB,C2l-BtOH} 
mo: 228.0-229.0*0 


C,A,N,OS 
Calc: C,60.74; H,5.35; N,V.71 
Found: C60.77; B,5.34; N,l7.47 
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nbl« 78 





ir 




Properties 
(reczystallixation 


Elemental analysis 


Ex. 39 


MEMs 


Et 


colorless prisn 
crystals 

np: ie0.5-181-5«C 


cjy^o^ -aci . 3 /2^o 

Calc: C,53.32; B,5.75; H,14.81 
Found: C,53.39; B,5.72; N«14.82 


Ex. 40 






light brown crystals 
(iso-PrOH) 
mp: 250. 5-253. 5»C 


« 3iHJJ,0,S.BCl 
Calc: €,57.44; B,5.70j W,15.22 
Pomdt C,57.1B; B,5.63; K>14.99 


Ex. 41 


MHM8 


n-Bu 


light brown crystals 
(USOB) 
BIDS 230. 5-253. 5*C 


Calc: C, 58128; B,5.95; H, 14.77 
Found: C,5e.25; B,5.85; Ka4.79 


Ex. 42 


MHMs 


r< 


colorless crystals 

(UeQB) 
np: 235. 0-235. 5«C 


CAJ^0,S-BC1 
Calc: C,58.53; H,5.55; N,14.84 
Pounds C,58.44; H,5.41; N,14.82 


Ex. 43 


NHMs 


CB,OEt 


faint brown crystals 
(EtOB) 
mo: 218. 0-220. 0»C 


Calc: C,6o!^rn^f.l3t 11,15.93 
Poimd: C,59.85; B,5.63; N.15.69 


Ex. 44 


11HT8 


B 


light brown crystals 
(DMP-BjO) 
inp: 236w5-237.5»C 


Calc: C,65.6TrB?§%7; N,15.31 
Pound: C65.44; B,4.92; 11,15.11 


Ex. 45 


NBAc 


B 


colorless crystals 

(CH,Cl,-UeOB) 
no: 247. 0-248. 0*C 


Calc: ce^^l^ufsf^lt M, 20.01 
Pound: C,68.59; 8,5.43; N,20.00 


Ex. 46 


NHhC 


Me 


colorless crystals 
(BtOB-B^O) 
lapi ^90»C, 


Calc: C, 63.^1; 8,5.60; N,17.69 
Found: C,63.61; B,5.64; ir,17.78 


Ex. 47 


MHAe 


Et 


colorless crystals 
(HeOB-BjO) . 

np: 293.5-294.5«C, 
decomposed 


CAAO-HCl 
Calc: C,64.46; B,5.90; N,17.08 
Found: C,64.52; B,6.03; N,17.06 


Ex. 48 


MHAe 


n-Bu 


colorless crystals 
(CH,Cl,-UeOB) 
nos 2300*C 


Calc: C,65.82; B,6.58; N,15.89 
Found: C,65.63; B,6.44; N,15.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
mo: 177.0-178.0'C 


C„B^ 

Calc: CSO.ll; H,6,91; N.12.98 
Found: C,79.93; H,6.85; N,12.75 


Ex. SO 


CBMttNBaU; 


Et 


colorless crystals 

(MeOB) 
mot 154. 0-155. S-C 


C,AtN,0-l/2a,0 
Calc: C,70.22; B,6.B7; N,J|.7.06 
Found: C, 70.46; B,6.78; N,17.05 



Exan^le 51 

4- [2- (4-ainino-2-methyl-lH-imidazo [4, 5-c] quinolin-1- 
yl) ethyl] benzyl alcohol 

(1) 4- [2- (4-chloro-2-niethyl-lH-iniida2ot4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 2.57 g of 4-t2-[ (3-aniino-2-chloroqulnolin^4- 
yl) amino] ethyl] benzyl alcohol there was added 7.2 ml of triethyl 
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removing it 1 r^^"'"^^" '° "^'^^^^ »^«re and 

emoving it decantation, the residue was ourlflo^ k. , 
. chromatography tsillr- ^ Purified by column 

30.1)1 J''f^/="^«» ffel, methylene chloride/methanol (l-o- 
■*"-i)J to obtain- 1.66 o of n„>,». <i.u- 
(2) 4-r? rr, .u. , . ^ °^ "^^^ yellow crystals. 

stirred at 120-c /v ' <«• 

sod.» ^^ae .^.ou, solution to th. reaction .dxture to 
extraction. The »etlvl«„ chloride layer ™s washed first ^th 
d"t dewaterin,. the solvent was 

vLVt;i»i:;rL":oTr""-^^°"'=-=''^-^-- . 

.1»„<^,''°° ' °' ^-"-'^-"•'^'l-l-Pheno^^y-lH-imid.zotl 5- 
=^i-l-l-yl)ethyl,hen.yl -Ico^ol there was added 1 a , of 
a«onr« acetate, and thS txture .was stirred at 140-0 for 6 

solution wa. added to adjust the liquid to pH 8. «.d^en 

extraction perfor»ed with a .dxed solution of ■»thirl«M 

Chloride and methanol ,10.1, . ^e organic layer was 

concentrated under reduced pressure. 3.8 of ™th«.ol and 0.2 
-1 Of . J « ^^^^ ^^^^^.^ ^2 

residue, and the ^ture wa, stirred at for one hour.- The 
ruction solution wa. .tirred on ice to obtain 0.26 , of 

c^r^" /•^'"'^"^"'i" ethanol yielded colorless ■ 

crystals with a melting point of 23S. 0-237. 0'c. 
Elemental analysisi C„H^,0 
calculated: c, 72.27, H, S.06, M, 16.$6 
Found: c. 72.05; H, 6.07, K, 16.64 

The cc^pounds for Eagles 52-79 listed in Table. 79 to 84 
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were obtained by the same method as Eacaniple 1, 

Wble 79 









Properties 
(reexystallixation 
solvent f 


Elemental analysis 


Ex. 52 




H 


light brown crystals 
_ mp! 292. 5-294. 0»C 


C,A^,0^-1/8IL0 
Calc: C,57.85; B,5.73; N,18.74 
Found: C, 57.73; H,5.48; M,18.43 


Ex. 53 


SQ^ 


Me 


colorless crystals 

(MeOB) 
mt 26i:5-263.0»C 


CAiNAS-3/4H,0 
Calc: C,57.19; H,6.19; »,17.55 
Potmd: C,57.39; H,5.95; K,17.27 


Bx. 54 




Bt 


colorless crystals 

(UeOR) 
nor 281.0r283.0»C 


Calc: C,ftTSS?'H,V.^; Nrl7.14 
Poxmd: C;58.59; H,6.15; W,17.17 


Ex. 55 


SO^ 


n-Bu 


light brown crystals 
(EtOB) 
mo: 240.0-241. 0<*C 


Calc: C,6l!^^^^f.B^; N,16.38 
Pound: C, 61.52; H.6.85; N.16.17 


Ex. 56 


SO,NB, 


ca,0Bt 


Ugbt brown plate 
crystals 

(EtCB) 
mo: 254. 5-256. 0*C 


Calc: C,58.^^*^?iL34? N,16.30 
Found: C,59.02; B,6.43; M,16.16 


Ex. 57 


CHjOH 


B 


colorless crystals 

(EtOK) 
no: 223. 5-225. 0*C 


Calc: C,70.78; B,6.88; 17.38 
Pound: C.70.90; B,6.84; N,17.30 


Ex. 58 


C^OH 


Me 


light brown crystals 
Ciso-PrOH) 
no: 230.0-231.0*0 


Calc: C,71.40; a,7.19; 11,16.65 
Found: C,71.31; H,7.37; N,16.40 


Ex. 59 


CK,OR 


Bt 


colorless crystals 
(EtOH) 
no: 222. 5-22 4-. 5 


Calc: Cll.rff^nll.AB; M,15.99 
Pound: C.71.70: B.7.48; M.16.05 



✓ 
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Ubla 80 



Properties I 










1 recxys tallization 
solvent^ 


Elemental analysis 


Ex. 60 


CHjOH 




light brewn cryetale 
(TOP) 
bp: 231.5»232.5*C 


Calc: C,73.3^?fH!*7.50; N, 14.88 
Found; C,73.34; H,7.60; N,14.70 


Ex. 61 


NRUa 


R 


light brown csrystals 
(UeQH) 


. CiA^»0,S.HCl. 1/4^0 
Found: C,53.64; H,5.88; N,16,30 


Ex. 62 


NRUs 


Me 


light, brown czyatals 
(MeOR) 
np! 292.0>>293.0*C 


C1^^0^.2HC1 
Calc: C,50.85| H,5.76; H,14.82 
Found; CSl.OOy H,5.93; N,14.77 


Ex. 63 


MBHs 


Et . 


light brofWH cxystala 
(iao^PrdR) 
bp; 202. 5-204. Q*C 


Calc.: C,60.^^*°S%8; H,16.94 
Found; C,60.96; a,6.46; ll,16.80 


Ex. 64 


NHMs 


n-Bu 


colorless ezystals 

(EtOH) 
np: 27S. 0-276. 5*C 


ClA«NfO.S-2HCl 
Calc: C.53.69; 'B«6.46; 11,13.61 
Found: C,S3.86^ B,6.36| 11,13.49 


Ex. 65 


NRUs 


GB,OEt 


light brown needle- 
like crystals 
(EtOB) 
wo* 0^90*7 n^n 


Calc: CSSToSi 8,6.30; N,14.S9 
Found: 0,55.01; B,6.27; N, 14.42 


Ex. 66 


MRAc 


H 


light brown crystals 

(zaiP) 

BP! 294. 0-295. 5«C 


C,AAO-HCl.l/4H,0 
Calc: 0,61.53; H,6.33; N,17.94 
Fotmd: C, 61.46; a,6.33; N,18.04 


Ex. 67 


NKAc 


He 


light brown crystals 

(THF) 
BP: 236. 0-237. 0*C 


CA^,0-1/4H,0 
Calc: 0,68.54; H,6.99; H,19.03 
Found: 0,68.76; H,7.00; K,18.76 


Ex. 68 




Bt 


light brown crystals 
(MeOH-H,0) 
BP! 134. 0-135. 5*C 


CJH^O.H,0 
Calc: C,66.JB1; B,7.39; N,17.71 
Found: 0,66.67; H,7.59; N,17.43 


Ex. 69 


NKAc 


n-Bu 


light brown grystals 
(UeOH) 
bp: 2300'C 


C„H.,lLO.HCl-l/2H,0 
Calc! 0,63.91; H,7.30; K,15.53 
Found: 0,64.07; H,7.17; N,15.70 


Ex, 70 


CHMeNKAc 


B 


colorless crystals 

(EtOH) 
apt 253. 0-254. O'C, 


CjAtNiO-HCI 
Calc: 0,63.83; B,6.82; H^16.92 
Found: 0,63.53; H,6.89; H,16.86 
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TabXm 81 



BnU 




Properties 

brown liquid 

NUR apeetzum * (CDCl,) ppm: 1.20(3H, t, J-7Hz) , 1.80- 
?'S2*f®^"Ur?«®®'^-"^^' 3/01(3H, B)« 3.51(2H, q, 

*?"?i'/-««*2H, d, J-8.3HX), 6.89(2K, d, 
J»8.5Hs), 7.12-7.40(SB, m) 

IR gpeetrum V(liq) cm**: 3320, 3180 
Haas spectrum m/g; 469 (M") 



71 



TtiUe 62 








r" 


Properties 
( reerys tallization 
solvent) 


Elemental analysis 


Ex. 72 




K 


ligbt yellow crystals 
(Xa!P-H,0) 
nos 273. 0-274. 0*C 


Calc: C,58.84; R,4.66; N»19.06 
Pound: C.58.621 H,4.51; N,18.65 


Ex. 73 




B 


lifl^t brown crystals 

(DMF-HjO) • 
to: 258. 5-260. OT 


Calc: C, 58.84; H,4.66; N,19.06 
Found: C,58.56; H,4.47j H,19.12 


Ex. 74 


p-SO^ 


He 


colorless crystals 

(EtOH) 
to: 257. 0-257. S*C 


c,A,N,o,s 
Calc: C,59.83; bJ.02; N«18.36 
Pound: 0,59.53; B.4.79; N,18.16 


Ex. 75 




OEe 


light brown needle- 
lUce crystals 
(OUF-^0) 
to: 277. 0-278. O^C 


Calc: C, 57 .45^*514^- 82 J H,17.62 
Found: C,57.08; H«4.66; M,17.47 


Ex. 76 


p-so^ 


CI 


light brown crystals 
(EtOH) 
to: 277. 0-278. 0"C 


Cjft,ClN,0,S-9/8H,0 
Calc: C,51.21; B,4.35; N»16.50 
Found: 0,51.42; B,4.19; N,16.22 
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Table 83 






Properties 
(reerystallization 
solvent) 


BlemsntaX analysis 


Ex. 77 


colorless crystals 

(BtOH) 
np: 238. 0-239. 0*C 


CalC! C,31.4(^*^fi%5; H, 18.75 
Found: C,S1.25; R.3.91; N,18.47 



Table 84 






n 


Properties 
( recrys tallization 


Elemental analysis 


Ex. 78 


1 


light brown crystals 
(OUF-B^O) 
mp: 297. 0-299. 5'C 


Calc: CSfTil; B,4.32; N,19.69 
Found: C,57.19? K.4,077 K,19.40 


Ex. 79 


3 


light brown crystals 
(QMF-B,0) 
inp: 289. 5-290. 5*0 


Calc: C,59?3?j H,5.0T; H.18.22 
Pound: 59.47; E«4.8S; N,18.02 



Example 80 

N- [4- [2- (4-ainino-2-ethoxymethyl-lH-i2tiidazo[4, 3-clqiiinolin-l- 
yl } ethyl ] phenyl ] acetaznide 

A suspension of 2.20 g of n- [4- [2- (4-dibenzylamino-2- 
ethoxymethyl-lH-imidazo [4, 5-cl guinolin-l-yl) ethyllphenyl] - 
acetamide, 4,00 g of Perlman's reagent and 14.28 g of ammonium 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
under, reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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Crystals. Reczystallization from isppropanol yielded colorless 
crystals with a melting point of 207.0-208. 0'C. 
Elemental analysis: CaH^,0, -1/211,0 
Calculated: C, S6.97; H, 6.35; H, 16.98 
Found: C, 66.90; H, 6.28; JH, 16.81 

The compounds for Bxaiqples 81-84 listed in Tables 85 to 87 
were obtained by the same method as Exaaple 80. 

Table 85 












Prpperti«8 
( reezys talliz a tion 
solvent) 


Elemental axialysie 


Ex. 81 


CHKeOR 


CB,OSt 


H 


colorless czystale 

(EtOH) 
np: 231. 5-232 . 0*C 


Calc: C,70.7?f*H*6*.71; 11,14.35 
Fouzid: C,70.66; B,6.74; N,14.32 


Ex. 82 




R 


He 


light yellow 
czystalB 
(AcOEt) 
no: 188.5-189. 0'C 


Calc: C,66.22j H,S.34; N,14«65 
Found: 66.01; B,5.35; 14.72 



Table 86 









Properties 
C reczys tallization 
solvent) 


Elemental analysis 


Ex. 63 


NHftc 


CH,OEt 


colorless crystals 
(KeOH) 
bd: 2300*C 


CAtN«0,-HCl 
Calc: C, 62.22; H,6.81; N,'1S.77 
Pound: C,62.007 R.6.87; zr,15.74 



Tabl. 87 
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Properties 
(reerystaXlization 
aolvoitl 


Slenental snalysia 


2x. 84 


colorless ezystals 

(MeOH) 
BE>: 275.0-275.5*0 


CaXe.s C^sf^&^'^Xj^f n.lSM 
Founds C»56.72| B,S.26| n,19.18 



Example 85 

1- [2- (4-aininophenyl) ethyl] -lH-iittidazo[4,5-c]quinoline-4- 
amine • hydrochloride 

To 8.00 g of N-t4-[2-(4-aiaino-lH-iinida20[4,5-c]qainolin-l- 
yDethyl] phenyl lacetamide there was added 40 ml of 2 N 
hydrochloric acid,* and the- mixture was stirred at 120*^0 for one 
hour. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off an4 purified by column 
chromatography [silica gel, methylene chloride/methanol (20:1)1, 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. 0"C. 
Elemental analysis: Cj^^,-2HC1 -1/41120 
Calculated: C, 56.78; h/5.16; N, .18.39 
Found: C, 56.78? H, 5.11; N, 18.122 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Exairple 85. 
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* * Properties I 









(reexyBtallisatioa 
solvent) 


Eleaental analysis 


Ex. 86 


MO, 


BUt 


(THF) 
mp; 23S.0-236,0*C 


Calc.r C,71.90; H,6^03; K,22.07 
Found; C,71.89? H.6.24; K>21.81 


Ex. 87 




ISC 


£alnt broMn crystals 
(MeaH*B,0} 
mp: 202. 0-203. O^C 


Calc: C,72.487 M,6.39; 11,21.13 
Found: C, 72.64; H,6.33; K,a0.95 


Ex. 88 


NH, 


n*Bu 


(AcOEt) 
ap; lB7.b»l88.0*g 


Calc: C,73.5l7'fi?V.01; N,19.48 
Found; C,73.78; Ht6.93j 19 . 34 


Ex. 89 




CH,OSt 


colorless crystals 
(iso-PrOH) 
vpz 208.0-20B.5«P 


Calc: C,69.7^fH!'6.41; H,19.38 
Found: C,69.85; H,6.40; N,19.38 


Ex. 90 


NHUe 


R 


colorless crystals 

dteOH) 
npg 24S. 0^246. 0»g 


C^^ .2HC1.5/4H,0 
Calc: C,5S.28; H,5.74; H,16.96 
Found; C,5S.39; H,5.52; y.16.98 


Ex. 91 


NRMe 


Me 


light brown crystals 
(BtOR) 
na9: 27S.0-276.S«e 


Calc: C,5?.69; H,6.08; N,16.24 
Found: C.55.76; H,6.20; N,16.09 


Ex. 92 


NHMe 


Bt 


light brown crystals 

(BtOR) 
tapt 271. 0-273. 0°C 


Calc: c!^^t^K^^.2f; N. 16.05 
Found: 0,57.80; H,6.15; N,15.95 


Ex. 93 


NHMe 


a-Bu 


light grayish brown 
crystals 
(BtOH) 
ap: 173. 0-175. O^C, 
decomposed 


qAF«^*3HCl.l/4ILO 
Calc: C,56.68; H,6.30; N,14.37 
Pound: C,56.97| H,6.59; N,14.08 


Ex. 94 


KHKe 


CRJQBt 


colorless crystals 

(AcOBt) . 
BP! 156. 0-156 ,5*C 


Calc: C,70.3^jr^6.71j N,18.65 
Pound: C,70.29; H,6.44y K,18.49 
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Mble 89 





iP 




Properties 
( reczye tallisatioa 
solvent) 


Slcneatal analysis 


Ex. 95 


MH, 


H 


light brown crystals 
(UeQH) 
op: 264. 0-265. 0'C 


C,AA-2HC1 
Calc: C,56.85; H,6.10; N,18.41 
Po\xnd: 0,56.93? H,6.10; N,18.42 


Ex. 96 


NH, 




light brom crystals 
(AcOEt) 
no: 192. 0-193. 0'C 


Calc: C,71.00; H,7.21; N,21.79 
Found: C,70.98; H,7.34; N,21.49 


Ex. 97 


KB, 


Et 


£aint .yellow crystals 
(EtOH) 
np: ^85*C, 


C,AJNL*2HCl-5/4H,0 
Calc: C,55.75; H,6.90; M,16.25 
Found: C,S5.80; a,6.81; N|16.29 


Ex. 98 




n-Bu 


light yellow crystals 
(iso-PrOH) 
09 : 245. 0-252. 0*C» 


C,,HJN. • 2HC1 • 3 / 4B.0 
Calc.s C758.73; B«7.28; Ha5.57 
Founds 0,58.51; B,7.207 N,15.38 


Bx. 99 


KH, 


CII,OEt 


colorless crystals 

(EtOH) 
no: 259. 0-260. 0'C 


0,^0. 2HC1 
Calc: 0,57.53; H,6.67; K,15.98 
Found: C,57.52; H,6.80; N,15.83 


£x. 100 




B 


light bgowu cxystals 
(Etoa) 
mo: 224.5-225.5*0 


CjjHjjH, • 2RC1 • HLO 
Calc: 0,55^34; B,6.60; K,16.98 
Found: 0,55.17; H,6.56; n,17.13 


Ex. 101 


NHMe 


Ue 


light brown crystals 
(EtOB) 
mp: 284. 0-285. 0*C 


C,AsN,-aBCl-7/2H,0 
Calc: 0,50.96; B,7.27;* N,14.86 
Found: 0,50.89; H,7.20; N,14.79 


Ex. 102 


MHHe 


Et 


brown crystals 
(EtOH) 
mp: 274. 0-285. 0*C, 
* decomposed 


0,jH|^. • 2HC1 • 3B,0 
Calc: 0,52.94; H,7.40; N,14.70 
Found: 0,52.71; H,7.21; K,14.69 


Ex. 103 


MHHe 


n-Bu 


colorless crystals 

(EtOH)^ 
xnp: 161. 0-163. 5*C, 
decoxnposed 


C^jN.«3HCl-5/4H,0 
Calc: 0,54.23; B,7.22; N,13.75 
Found: 0,54.28; H,7.40; N,13.83 


Ex. 104 




S 


light brown crystals 
(EtOR) 
np: 207. 0-210. O'Cr 
deconposed 


0„H^,-2KC1*BJO 
Calc.s 0,S6.J4; B, 6.861 N/16.43 
Found: 0,56.38; B,6.78; H,18.39 



Exantple 105 

1- [2- (4-aniinophenyl) ethyl] -2-n-butyl-lH-iinidazo"[4, 5-cl quinoline 
4 -amine 

A suspension of 18.8 g of l-[2-[4-(dibenzylamino)phenyl] 
ethyl] -2-n-butyl-lH-imidazo 14, 5-c]quinoline-4-amine, 3.76 g of 
Perlman's reagent, 33.0 g of aimnonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallized from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. 0»C. . 
Elemental analysis: C,A»N, 
Calculated: C, 73.51; H, 7.01; N, 19.48 * 
Pound: C, 73.41; H, 6.90; K, 19.22 

The conqpound for Example 106 listed in Table 90 was obtained 
by the same method- as Exangple 105 . 

Tkbla 90 






R* 


R" 


Properties 
( recrys tallization 


Elemental analysis 


Ex. 106 


NHMe 


C3a,0Et 


light brown crystals 
(AcOEt) 
nrp: 127 .0-128. ^^C 


Calc.: C,69-Sf^7.70; N,18.45 
Found: C, 69.67; B,7.69; N«18.17 



Example 107 

1- [2- (4-aininophenyl) ethyl] -1, 6,7, 8-tetrahydrocyclopenta [b] 
imidazo ( 4 , 5 -d] pyridine-4-amine - hydrochloride 

A mixtiire of 0.81 g of N,N-dibenzyl-l- [2- [4- 
(dibenzylamino) phenyl] ethyl] -1,6,7, 8-tetrahydrocyclopenta [b] 
imida2o[4,5-d]pyridine-4-amine, 0.16 g of Perlman's reagent, 
1.56 g of aromonium formate and 40 ml of methanol was reflxixed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqpieous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled o£f to obtain 
colorless crystals. These were cooibined with the previous 
crystals and a common method was used to obtaiin 0.41 g of 
colorless crystals as a hydrochloride, Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. 0'^C (decomposed). 
Elemental analysis: C^-jH^^, • 2HG1 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: C, 55.76; H, 5.89; N, 19.07 

The compounds for Examples 108-109 listed in Table 91 were 
obtained by the same method as Example 107. 

Table 91 







Propertiefl 
(recrystallization solvent) 


Elemental ancaysls | 


Ex. 108 


St 


light yellowish brom 
cjrystals 

(EtOH) 
mp: 266. 0-268. 0*C, 
decomposed 


C AiN, • 2HC1 • l/3EtOH -HjO 
Calc: 0755.23? H.6.83; N,16.37 
Found: 0,55.24; B,6.84i NA6.57 


Ex. 109 


CR,OBt 


light brown crystals 
(EtOR) 
mpi 250. 5-251. 


C A.N,0 • 2HC1 • 1/ 4H,0 
Calc: crsl.Ol; K,6.46; N,16.33 
Found: C,56.23; E,6.31; Na6.08 



Example 110 

1- [2- (4-ureidophenyl) ethyl] -IH-imidazo [4 , 5-cl qttinoline-4-ainine 
After dissolving 800 ng of l- [2- (4-aminophBnyl) ethyl] -IH- 
imidazo [4, 5-cl quLinoline-4-aniine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
temperature, and stirring at room temperature was continued for 
2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crystals, they were washed with water to 
obtain 790 mg of crystals. Recrystallization from a mixed 
solution of ethanol and water yielded faint brown crystals with 
a melting point of 300*C or higher. 
Elemental analysis: CJij^ fi 
Calculated: C, 65.88; H, 5-24; N, 24.26 
Pounds C, 66.00; H. 5.14; N, 24.07 

Example 111' 

1- [2- [4-- (N» -methylthioureido)phenyl]ethyl]-lH-imidazo[4, 5- 
c] gainoline-4-amine 

To 800 mg of l-t2-(4-aminophenyl)ethyl]-lH-imida2o[4,5- 
c]quinoline-4 -amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40®C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded fadnt brown crystals with a melting point of 
220. 0-221. 

Elemental analysis: C^Jd^^S 

Calculated: C, 63.81;- H. 5.35; N, 22.32 

Foimd: Cr 63.60; H, 5.13; N, 22.05 

Exainple 112 ' 

1- [2- (4-acetylphenyl) ethyl] -IH-imidazo [4, 5-c] quinoline-4-amine 

To 3.89 g of 2-[4-[2-(4-pheno3vlH-imida2o[4,5-clquinolin- 
l-yl)ethyllphenyl-2-methyl-l,3-dioxolane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140®C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267.0-269\0*'C. 
Elemental analysis: C^ll^^fi 
Calculated: C, 72.71; 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 
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Exasiple 113 

1- (2- 14- {l-lvdroxylininoethyl)phenyl]et±yl]-lH-imida2oI4,5- 
c ] gulnoline-4-a2Kiine 

To 1.63 g of l-[2-(4-acetylphenyl)etlvl]-lH-iinidazot4,5- 
c]guinoline-4-ainine there were added 0.38 g- o£ l^ydros^lamine 
hydrochloride, 1.34 g of sodiiun acetate* 3^,0 and 16 ml of ethanol, 
and the mixture was refltixed for 2 hours. After concentrating 
the reaction solution under reduced presfeiire, water was added 
and the precipitated crystals were filtered off to obtain 1.47 g 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269. 0-270. 

Elemental analysis: C^fiJStfi 

Calculated: C, 69.55; H, 5.54; N, 20.28 „^ 

Foxind: C, 69.34; 5.54; N, 20.11 

Exaniple 114 

1- [2- [4- (l-aminoethyl)phenyl] ethyl] -lH-imidazo[4,5-c]quinoline- 

4 -amine 

To 500 mg of l-[2-[4-{l-hydroxyiminoethyl)phenylletlvl]-lH- 
imidazo[4,5-c]qpxinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a hydrogen pressur-e of 5 atmospheres at 50"C for 80 
hours- After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222. 0-224. 0**C. 
Elemental analysis: C^Hj^N, 
Calculated: C, 72.48; H, 6.39; N, 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Example 115 

^ Ethyl 4-[2-(4-amino-lH-imidazoI4,5-clquinolin-l-yl)ethyll 
benzoate 

To 550 mg of 4-(2-(4-amino-lH-imida2o[4,5-c]quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentrated sulfiiric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction solution under 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182. 0°C. 

Elemental analysis: C^l^fi^ 
Calculated: C, 69.98; H, 5.59; N, 15.55 
Found: C, 69.98; 5.39; N, 15.62 

Experimented Exaittple 1: Interferon a inductivity in human cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent"*ef feet of the 
compounds of the invention. The following coxcpounds were used 
as the control agents . 

Control agent A: l-isobutyl-lH-imidazo[4, 5-c]quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2-phenylethyl) -IH-imidazo [4, 5-clquinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by^ venipxmctxire into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTH (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 X 106 cells/ml in RFM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 jM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTER6EN COMPANY; Cat. No. 1020-90) had 
been added. 

2 . Preparation of compounds 
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The confounds were suspended to 1 mg/ml in 0,1 N 
hydrochloric acid and then solubilized by dilution with 
physiological saline. The confounds vrexs tested in a 
concentration range of 0.03 ug/ml to 3.0 ug/ml. 

3- Incubation 

A 50 ul portion of the test coxnpound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III'** (Becton 
Dickinson; FALCON 3072) cell culturing plate; and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37'C in 
a ^5% carbon dioxide atmosphere. 

4. Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KDBOTA 5800, manufactured by Kubota 
Laboratories) at 4*C for 5 minutes. The culture supematants 
were used as sainples. 

5 . Interferon a assay 

This was acconplished by enzyme immunoassay. Using a 
Cytoscreen™ human interferon a assay kit (BIOSOURCE; Cat. #ASY- 
05), a 96-well plate iramobilizitfig mouse anti-hxnnan interferon a 
monoclonal antibodies (primary antibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 ul of 
sample. Subsequent binding of rabbit anti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed-by 
binding of anti-rabbit antibodies labeled with peroxidase.- 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a Vmax kinetic microplate reader (Molecular Devices) . All of 
the results were obtained with the values ea^ressed in pg/ml 
based on an interferon or standard curve. The results are shown 
in Tables 92 and 93. 
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T^le 93 





Z&terferon a indue tivity (pg/al) 
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Exaniple 95 




786 


475 
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Example 96 


1012 
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1336 
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794 
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Example 98 
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Example 101 
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Example 106 
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Example 107 
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Control agent A 




22 


29 


73 


50 


34 


Control agent B 




28 


62 


69 


68 


49 



The coxitpounds of the invention exhibited more excellent 
interferon a inductivity than the control agents r and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, war:1is, hepatitis B, 
hepatitis etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts, 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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